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PROBLEM TO BE SOLVED: To miniaturize an optical system for 
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SOLUTION: The pickup 11 of an optical information 
recording/reproducing device spatially modulates a laser beam emitted 
from a light source 25 according to recorded information by a space 
light modulator 18 to generate an information beam, and further, 
spatially modulates the phase of the laser beam from the light source 
25 by a phase space light modulator 17 to generate a recording 
reference beam whose phase is spatially modulated. An optical 
information recording medium 1 is irradiated by the information beam 
and the recording reference beam so as to be converged on positions 
different from each other, and the information is recorded on a 
hologram layer 3 in an interference pattern due to interference between 
the information beam and the recording reference beam reflected by a 
reflection film 5. The information beam and the recording reference 
beam are positioned based on the information recorded in an address 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An information light generation means to generate the information light which is an optical information recording device for 
recording information to the optical information record medium equipped with the information recording layer on which information 
is recorded using holography, and supported information, A reference beam generation means for record to generate the reference 
beam for record by which the phase was spatially modulated with this phase modulation means including a phase modulation means to 
modulate the phase of light spatially, So that information may be recorded on said information recording layer with the interference 
pattern by interference with information light and the reference beam for record The optical information recording device 
characterized by having the record optical system which irradiates the information light generated by said information light generation 
means, and the reference beam for record generated by said reference beam generation means for record from the same field side to 
said information recording layer. 

[Claim 2] The optical information recording device according to claim 1 characterized by to have a position control means control the 
location of the information light to said optical information record medium, and the reference beam for record further using the 
information recorded on said positioning field, using the thing equipped with the positioning field where the information for 
positioning of information light and the reference beam for record is recorded as said optical information record medium. 
[Claim 3] Said record optical system is an optical information recording device according to claim 1 characterized by irradiating 
information light and the reference beam for record so that the optical axis of information light and the optical axis of the reference 
beam for record may be arranged on the same line. 

[Claim 4] Said information light generation means is an optical information recording device according to claim 1 characterized by 
generating the information light of two or more wavelength regions, and said reference beam generation means for record generating 
the reference beam for record of two or more same wavelength regions as information light. 

[Claim 5] The optical information recording device according to claim 1 characterized by having the control means which records 
information as controlling said information light generation means and the reference beam generation means for record, and having 
redundancy to said optical information record medium. 

[Claim 6] Generate the information light which is the optical information record approach for recording information to the optical 
information record medium equipped with the information recording layer on which information is recorded using holography, and 
supported information, and the phase of light is modulated spatially. The optical information record approach characterized by 
generating the reference beam for record by which the phase was modulated spatially, irradiating said information light and said 
reference beam for record from the same field side to said information recording layer, and recording information on said information 
recording layer with the interference pattern by interference with information light and the reference beam for record. 
[Claim 7] It is an optical information regenerative apparatus for reproducing information using holography from the optical 
information record medium equipped with the information recording layer on which information is recorded with the interference 
pattern by interference with the information light which supported information, and the reference beam for record by which the phase 
was modulated spatially. A reference beam generation means for playback to generate the reference beam for playback by which the 
phase was spatially modulated with this phase modulation means including a phase modulation means to modulate the phase of light 
spatially, While irradiating the reference beam for playback generated by this reference beam generation means for playback to said 
information recording layer The playback optical system which collects the playback light generated from said information recording 
layer by irradiating said reference beam for playback from the same field side as the side which irradiates said reference beam for 
playback to said information recording layer, The optical information regenerative apparatus characterized by having a detection 
means to detect the playback light collected according to this playback optical system. 

[Claim 8] The optical information regenerative apparatus according to claim 7 characterized by having a position control means to 
control the location of the reference beam for playback to said optical information record medium further using the information 
recorded on said positioning field, using the thing equipped with the positioning field where the information for positioning of the 
reference beam for playback is recorded as said optical information record medium. 

[Claim 9] Said playback optical system is an optical information regenerative apparatus according to claim 7 characterized by 
performing exposure of the reference beam for playback, and collection of playback light so that the optical axis of the reference beam 
for playback and the optical axis of playback light may be arranged on the same line. 

[Claim 1 0] Said reference beam generation means for playback is an optical information regenerative apparatus according to claim 7 
which generates the reference beam for playback of two or more wavelength regions, and is characterized by said detection means 
detecting the playback light of two or more same wavelength regions as the reference beam for playback. 

[Claim 1 1] Using holography, with the interference pattern by interference with the information light which supported information, 
and the reference beam for record by which the phase was modulated spatially, are the optical information playback approach for 
reproducing information, and the phase of light is spatially modulated from the optical information record medium equipped with the 
information recording layer on which information is recorded. While a phase generates the reference beam for playback modulated 
spatially and irradiates said reference beam for playback to said information recording layer The optical information playback 
approach which collects the playback light generated from said information recording layer by irradiating said reference beam for 
playback from the same field side as the side which irradiates said reference beam for playback to said information recording layer, 
and is characterized by detecting the collected playback light. 

[Claim 12] While producing change of the rate of light absorption in the wavelength location of incident light in a light absorption 
spectrum A wavelength selection means to be an optical information recording device for recording information to the optical 
information record medium equipped with the information recording layer on which information is recorded using holography, and to 
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choose the wavelength of the light which irradiates said information recording layer from two or more wavelength, An information 
light generation means to generate the information light which has the wavelength chosen by this wavelength selection means, and 
supported information, So that information may be recorded on a reference beam generation means for record to generate the reference 
beam for record which has the wavelength chosen by said wavelength selection means, and said information recording layer, with the 
interference pattern by interference with information light and the reference beam for record The optical information recording device 
characterized by having the record optical system which irradiates the information light generated by said information light generation 
means, and the reference beam for record generated by said reference beam generation means for record from the same field side to 
said information recording layer. 

[Claim 13] The optical information recording device according to claim 12 characterized by to have a position control means control 
the location of the information light to said optical information record medium, and the reference beam for record further using the 
information recorded on said positioning field, using the thing equipped with the positioning field where the information for 
positioning of information light and the reference beam for record is recorded as said optical information record medium. 
[Claim 14] Said record optical system is an optical information recording device according to claim 12 characterized by irradiating 
information light and the reference beam for record so that the optical axis of information light and the optical axis of the reference 
beam for record may be arranged on the same line. 

[Claim 15] While producing change of the rate of light absorption in the wavelength location of incident light in a light absorption 
spectrum It is the optical information record approach for recording information to the optical information record medium equipped 
with the information recording layer on which information is recorded using holography. The wavelength of the light which irradiates 
said information recording layer is chosen from two or more wavelength. Generate the reference beam for record which has the 
selected wavelength, generates the information light which supported information and has the selected wavelength, and said 
information light and said reference beam for record are irradiated from the same field side to said information recording layer. The 
optical information record approach characterized by recording information on said information recording layer with the interference 
pattern by interference with information light and the reference beam for record. 

[Claim 16] Holography is used. It is an optical information regenerative apparatus for reproducing information from the optical 
information record medium equipped with the information recording layer on which information is recorded with the interference 
pattern by interference with the information light which has the wavelength chosen from two or more wavelength, and supported 
information, and the reference beam for record which has the wavelength chosen from two or more wavelength. A wavelength 
selection means to choose the wavelength of the light which irradiates said information recording layer from two or more wavelength, 
While irradiating the reference beam for playback generated by reference beam generation means for playback to generate the 
reference beam for playback which has the wavelength chosen by this wavelength selection means, and this reference beam generation 
means for playback to said information recording layer The playback optical system which collects the playback light generated from 
said information recording layer by irradiating said reference beam for playback from the same field side as the side which irradiates 
said reference beam for playback to said information recording layer, The optical information regenerative apparatus characterized by 
having a detection means to detect the playback light collected according to, this playback optical system. 

[Claim 17] The optical information regenerative apparatus according to claim 16 characterized by having a position control means to 
control the location of the reference beam for playback to said optical information record medium further using the information 
recorded on said positioning field, using the thing equipped with the positioning field where the information for positioning of the 
reference beam for playback is recorded as said optical information record medium. 

[Claim 18] Said playback optical system is an optical information regenerative apparatus according to claim 16 characterized by 
performing exposure of the reference beam for playback, and collection of playback light so that the optical axis of the reference beam 
for playback and the optical axis of playback light may be arranged on the same line. 

[Claim 1 9] Holography is used. It is the optical information playback approach for reproducing information from the optical 
information record medium equipped with the information recording layer on which information is recorded with the interference 
pattern by interference with the information light which has the wavelength chosen from two or more wavelength, and supported 
information, and the reference beam for record which has the wavelength chosen from two or more wavelength. While generating the 
reference beam for playback which chooses the wavelength of the light which irradiates said information recording layer from two or 
more wavelength, and has the selected wavelength and irradiating said reference beam for playback to said information recording layer 
The optical information playback approach which collects the playback light generated from said information recording layer by 
irradiating said reference beam for playback from the same field side as the side which irradiates said reference beam for playback to 
said information recording layer, and is characterized by detecting the collected playback light. 

[Claim 20] While producing change of the rate of light absorption in the wavelength location of incident light in a light absorption 
spectrum A wavelength selection means to be an optical information recording device for recording information to the optical 
information record medium equipped with the information recording layer on which information is recorded using holography, and to 
choose the wavelength of the light which irradiates said information recording layer from two or more wavelength, An information 
light generation means to generate the information light which has the wavelength chosen by this wavelength selection means, and 
supported information, A reference beam generation means for record to generate the reference beam for record which has the 
wavelength chosen by said wavelength selection means including a phase modulation means to modulate the phase of light spatially 
and by which the phase was spatially modulated with said phase modulation means, So that information may be recorded on said 
information recording layer with the interference pattern by interference with information light and the reference beam for record The 
optical information recording device characterized by having the record optical system which irradiates the information light generated 
by said information light generation means, and the reference beam for record generated by said reference beam generation means for 
record from the same field side to said information recording layer. 

[Claim 21] The optical information recording device according to claim 20 characterized by to have a position control means control 
the location of the information light to said optical information record medium, and the reference beam for record further using the 
information recorded on said positioning field, using the thing equipped with the positioning field where the information for 
positioning of information light and the reference beam for record is recorded as said optical information record medium. 
[Claim 22] Said record optical system is an optical information recording device according to claim 20 characterized by irradiating 
information light and the reference beam for record so that the optical axis of information light and the optical axis of the reference 
beam for record may be arranged on the same line. 

[Claim 23] While producing change of the rate of light absorption in the wavelength location of incident light in a light absorption 
spectrum It is the optical information record approach for recording information to the optical information record medium equipped 
with the information recording layer on which information is recorded using holography. Choose the wavelength of the light which 
irradiates said information recording layer from two or more wavelength, have the selected wavelength, generate the information light 
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which supported information, and the phase of light is modulated spatially. Generate the reference beam for record which has the 
selected wavelength and by which the phase was modulated spatially, and said information light and said reference beam for record 
are irradiated from the same field side to said information recording layer. The optical information record approach characterized by 
recording information on said information recording layer with the interference pattern by interference with information light and the 
reference beam for record. 

[Claim 24] The information light which has the wavelength chosen from two or more wavelength using holography, and supported 
information, The wavelength of the light which is an optical information regenerative apparatus for reproducing information, and 
irradiates said information recording layer from the optical information record medium equipped with the information recording layer 
on which information is recorded with the interference pattern by interference with the reference beam for record which has the 
wavelength chosen from two or more wavelength, and by which the phase was modulated spatially A wavelength selection means to 
choose from two or more wavelength, and a phase modulation means to modulate the phase of light spatially are included. A reference 
beam generation means for playback to generate the reference beam for playback which has the wavelength chosen by said 
wavelength selection means and by which the phase was spatially modulated with said phase modulation means, While irradiating the 
reference beam for playback generated by this reference beam generation means for playback to said information recording layer The 
playback optical system which collects the playback light generated from said information recording layer by irradiating said reference 
beam for playback from the same field side as the side which irradiates said reference beam for playback to said information recording 
layer, The optical information regenerative apparatus characterized by having a detection means to detect the playback light collected 
according to this playback optical system. 

[Claim 25] The optical information regenerative apparatus according to claim 24 characterized by having a position control means to 
control the location of the reference beam for playback to said optical information record medium further using the information 
recorded on said positioning field, using the thing equipped with the positioning field where the information for positioning of the 
reference beam for playback is recorded as said optical information record medium. 

[Claim 26] Said playback optical system is an optical information regenerative apparatus according to claim 24 characterized by 
performing exposure of the reference beam for playback, and collection of playback light so that the optical axis of the reference beam 
for playback and the optical axis of playback light may be arranged on the same line. 

[Claim 27] The information light which is chosen from two or more wavelength, has wavelength using holography, and supported 
information, The wavelength of the light which is the optical information playback approach for reproducing information, and 
irradiates said information recording layer from the optical information record medium equipped with the information recording layer 
on which information is recorded with the interference pattern by interference with the reference beam for record which has the 
wavelength chosen from two or more wavelength, and by which the phase was modulated spatially Choose from two or more 
wavelength, modulate the phase of light spatially, and while generating the reference beam for playback which has the selected 
wavelength and by which the phase was modulated spatially and irradiating said reference beam for playback to said information 
recording layer The optical information playback approach which collects the playback light generated from said information 
recording layer by irradiating said reference beam for playback from the same field side as the side which irradiates said reference 
beam for playback to said information recording layer, and is characterized by detecting the collected playback light. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical information regenerative apparatus and approach of reproducing 
information from an optical information record medium using the optical information recording device which records information on 
an optical information record medium using holography, an approach, and holography. 
[0002] 

[Description of the Prior Art] Holographic record which records information on a record medium using holography is performed by 
writing the interference fringe which can generally do light with image information, and a reference beam superposition and then 
inside a record medium in a record medium. At the time of playback of the recorded information, image information is reproduced by 
irradiating a reference beam at the record medium by the diffraction by the interference fringe. 

[0003] In recent years, for super-high density optical recording, volume holography, especially digital volume holography are 
developed in a practical use region, and attract attention. Volume holography is a method with which it utilizes positively and the 
thickness direction of a record medium also writes in an interference fringe in three dimension, diffraction efficiency is raised by 
increasing thickness and there is the description that increase of storage capacity can be aimed at using multiplex record. And with 
digital volume holography, although volume holography, the same record medium, and a recording method are used, the image 
information to record is the computer-oriented holographic recording method limited to the digital pattern made binary. In this digital 
volume holography, it once digitizes, and develops to two-dimensional digital pattern information, and image information like an 
analog-, for example picture also records this as image information. At the time of playback, it is reading and decoding this digital 
pattern information, and it is returned and displayed on the original image information. It becomes possible to reproduce the 
information on original very faithfully by performing differential detection, or coding binary-ized data and performing an error 
correction by this, at the time of playback, even if an SN ratio (S/N) is somewhat bad. 

[0004] is the perspective view showing the configuration of the outline of the record reversion system in the conventional 

digital volume holography. The space optical modulator 101 with which this record reversion system generates the information light 
102 based on two-dimensional digital pattern information, The lens 103 which the information light 102 from this space optical 
modulator 101 is condensed, and is irradiated to the hologram record medium 100, A reference beam exposure means to irradiate a 
reference beam 104 from the direction which carries out an abbreviation rectangular cross with the information light 102 to the 
hologram record medium 100 (not shown), It has the lens 106 which condenses the playback light 105 by which u 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical information regenerative apparatus and approach of reproducing 
information from an optical information record medium using the optical information recording device which records information on 
an optical information record medium using holography, an approach, and holography. 
[0002] 

[Description of the Prior Art] Holographic record which records information on a record medium using holography is performed by 
writing the interference fringe which can generally do light with image information, and a reference beam superposition and then 
inside a record medium in a record medium. At the time of playback of the recorded information, image information is reproduced by 
irradiating a reference beam at the record medium by the diffraction by the interference fringe. 

[0003] In recent years, for super-high density optical recording, volume holography, especially digital volume holography are 
developed in a practical use region, and attract attention. Volume holography is a method with which it utilizes positively and the 
thickness direction of a record medium also writes in an interference fringe in three dimension, diffraction efficiency is raised by 
increasing thickness and there is the description that increase of storage capacity can be aimed at using multiplex record. And with 
digital volume holography, although volume holography, the same record medium, and a recording method are used, the image 
information to record is the computer-oriented holographic recording method limited to the digital pattern made binary. In this digital 
volume holography, it once digitizes, and develops to two-dimensional digital pattern information, and image information like an 
analog-, for example picture also records this as image information. At the time of playback, it is reading and decoding this digital 
pattern information, and it is returned and displayed on the original image information. It becomes possible to reproduce the 
information on original very faithfully by performing differential detection, or coding binary-ized data and performing an error 
correction by this, at the time of playback, even if an SN ratio (S/N) is somewhat bad. 

[0004] Drawing 75 is the perspective view showing the configuration of the outline of the record reversion system in the conventional 
digital volume holography. The space optical modulator 101 with which this record reversion system generates the information light 
102 based on two-dimensional digital pattern information, The lens 103 which the information light 102 from this space optical 
modulator 101 is condensed, and is irradiated to the hologram record medium 100, A reference beam exposure means to irradiate a 
reference beam 104 from the direction which carries out an abbreviation rectangular cross with the information light 102 to the 
hologram record medium 100 (not shown), It has the lens 106 which condenses the playback light 105 by which outgoing radiation is 
carried out from the CCD (charge-coupled device) array 107 and the hologram record medium 100 for detecting the reproduced two- 
dimensional digital pattern information, and irradiates on the CCD array 107. the hologram record medium 100 — LiNb03 etc. — a 
crystal is used. 

[0005] In the record reversion system shown in drawing 75 , at the time of record, the information on the subject-copy image to record 
is digitized, the signal of 0 or 1 is further arranged to two-dimensional, and two-dimensional digital pattern information is generated. 
One two-dimensional digital pattern information is called page data. Here, multiplex record of the page data of #1 - #n shall be carried 
out at the same hologram record medium 100. In this case, first, based on page data #1, by choosing transparency or protection from 
light for every pixel with the space optical modulator 101, the information light 102 modulated spatially is generated and the hologram 
record medium 100 is irradiated through a lens 103. A reference beam 104 is irradiated at the hologram record medium 100 from the 
direction theta 1 which carries out an abbreviation rectangular cross with the information light 102, and the interference fringe made 
by the superposition of the information light 102 and a reference beam 104 inside the hologram record medium 100 is recorded on 
coincidence. In addition, in order to raise diffraction efficiency, a reference beam 104 deforms into a flat beam by a cylindrical lens 
etc., and an interference fringe crosses even in the thickness direction of the hologram record medium 100, and is recorded. At the 
time of the following record of page data #2, a reference beam 104 is irradiated from a different include angle theta 2 from theta 1, and 
multiplex record of the information can be carried out to the same hologram record medium 100 by piling up this reference beam 104 
and the information light 102. Similarly, at the time of record of other page data #3 - #n, a reference beam 104 is irradiated from 
include-angle theta3-thetan different, respectively, and multiplex record of the information is carried out. Thus, information calls a 
stack the hologram by which multiplex record was carried out. In the example shown in drawing 75 , the hologram record medium 100 
has two or more stacks (a stack 1 , a stack 2, — , Stack m, — ). 

[0006] What is necessary is just to irradiate the reference beam 104 of whenever [ same incident angle / as the time of recording the 
page data ] at the stack, in order to reproduce the page data of arbitration from a stack. If it does so, the reference beam 104 will be 
alternatively diffracted by the interference fringe corresponding to the page data, and the playback light 1 05 will generate it by it. 
Incidence of this playback light 105 is carried out to the CCD array 107 through a lens 106, and the two-dimensional pattern of 
playback light is detected by the CCD array 1 07. And the information on a subject-copy image etc. is reproduced by decoding the two- 
dimensional pattern of the detected playback light contrary to the time of record. 
[0007] 

[Problem(s) to be Solved by the Invention] Although multiplex record of the information can be carried out with the configuration 
shown in drawing 75 at the same hologram record medium 100, in order to record information on super-high density, positioning of 
the information light 102 and the reference beam 104 to the hologram record medium 100 becomes important. However, with the 
configuration shown in drawing 75 , since there is no information for positioning in hologram record-medium 1 00 the very thing, 
positioning of the information light 102 and the reference beam 104 to the hologram record medium 100 must be performed 
mechanically, and high positioning of precision is difficult Therefore, while a remover kinky thread tee (ease of moving a hologram 
record medium from a certain record regenerative apparatus to other record regenerative apparatus, and performing same record 
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playback) is bad and random access is difficult, there is a trouble that high density record is difficult. Furthermore, with the 
configuration shown in drawing 75 , since each optical axis of the information light 102, a reference beam 104, and the playback light 
105 is arranged in a location which is mutually different spatially, there is a trouble that the optical system for record or playback is 
enlarged. 

[0008] By the way, in holographic record, in order to aim at increase of the storage capacity by improvement in recording density, the 
approach of various multiplex records is proposed from before. Include-angle multiplex as shown in drawing 75 is in one of them. 
However, in this include-angle multiplex, since it is necessary to change the include angle of a reference beam, there is a trouble that 
the optical system for record or playback is enlarged and complicated especially. 

[0009] moreover, as the approach of the multiplex record in holographic record, conventionally Besides include-angle multiplex 
[ above-mentioned ] For example, reference "J. "Recall besides F.Heanue of linear combinationsof stored data pages based on phase- 
code multiplexing in volume holography"Optics Letters, Vol.19, No.14, 1079-1081 pages, 1994", and "J. "Encrypted holographic data 
storage based on orthogonal-phase-code besides F.Heanue The phase-encoding (phase encoding) multiplex which is indicated in 
multiplexing" Applied Optics, Vol.34, No.26, 6012-6015 pages, and 1995", For example, hole burning mold wavelength multiplexing 
which is indicated by reference ""research of real-time new record playback of wavelength multiplexing mold hologram using PHB" 
Shingaku Giho besides Eiji Yagyu, EDI 93-87, HC 93-54, 1-5 page, and 1993" is proposed. 

[0010] however, also in the approach of which multiplex record, by the optical system for the record proposed conventionally or 
playback Since each optical axis of information light, a reference beam, and playback light is arranged in a location which is mutually 
different spatially, while there is a trouble that the optical system for record or playback is enlarged Since there is no information for 
positioning in the hologram record medium itself, there is a trouble that it is difficult to position light for the record over a hologram 
record medium or playback with a sufficient precision, and it cannot aim at fast improvement in recording density. 
[001 1] This invention is what was made in view of this trouble. The 1st purpose As opposed to the optical information record medium 
with which information is recorded using holography The optical information recording device and approach of multiplex recording 
information, And it is the optical information regenerative apparatus and approach for reproducing information from the optical 
information record medium with which it did in this way and information was recorded. It is in offering the optical information 
recording device, the approach, the optical information regenerative apparatus, and approach which enabled it to constitute the optical 
system for record or playback small. 

[0012] The 2nd purpose of this invention is to offer the optical information recording device, the approach, the optical information 
regenerative apparatus, and approach of having enabled it to position light for the record over an optical information record medium, 
or playback with a sufficient precision in addition to the 1 st purpose of the above. 
[0013] 

[Means for Solving the Problem] An information light generation means to generate the information light which an optical information 
recording device according to claim 1 is an optical information recording device for recording information to the optical information 
record medium equipped with the information recording layer on which information is recorded using holography, and supported 
information, A reference beam generation means for record to generate the reference beam for record by which the phase was spatially 
modulated with this phase modulation means including a phase modulation means to modulate the phase of light spatially, So that 
information may be recorded on an information recording layer with the interference pattern by interference with information light and 
the reference beam for record It has the record optical system which irradiates the information light generated by the information light 
generation means, and the reference beam for record generated by the reference beam generation means for record from the same field 
side to an information recording layer. 

[0014] The optical information record approach according to claim 6 is the optical information record approach for recording 
information to the optical information record medium equipped with the information recording layer on which information is recorded 
using holography. Generate the information light which supported information, generate the reference beam for record which 
modulates the phase of light spatially and by which the phase was modulated spatially, and information light and the reference beam 
for record are irradiated from the same field side to an information recording layer. Information is recorded on an information 
recording layer with the interference pattern by interference with information light and the reference beam for record. 
[0015] By the optical information recording device according to claim 1 or the optical information record approach according to claim 
6, the information light which supported information, and the reference beam for record by which the phase was modulated spatially 
are irradiated from the same field side to an information recording layer, and information is recorded on an information recording layer 
with the interference pattern by interference with information light and the reference beam for record. 

[0016] An optical information regenerative apparatus according to claim 7 uses holography. It is an optical information regenerative 
apparatus for reproducing information from the optical information record medium equipped with the information recording layer on 
which information is recorded with the interference pattern by interference with the information light which supported information, 
and the reference beam for record by which the phase was modulated spatially. A reference beam generation means for playback to 
generate the reference beam for playback by which the phase was spatially modulated with this phase modulation means including a 
phase modulation means to modulate the phase of light spatially, While irradiating the reference beam for playback generated by this 
reference beam generation means for playback to an information recording layer It has the playback optical system which collects the 
playback light generated from an information recording layer from the same field side as the side which irradiates the reference beam 
for playback to an information recording layer, and a detection means to detect the playback light collected according to this playback 
optical system, by irradiating the reference beam for playback. 

[0017] The optical information playback approach according to claim 1 1 uses holography. It is the optical information playback 
approach for reproducing information from the optical information record medium equipped with the information recording layer on 
which information is recorded with the interference pattern by interference with the information light which supported information, 
and the reference beam for record by which the phase was modulated spatially. While modulating the phase of light spatially, 
generating the reference beam for playback by which the phase was modulated spatially and irradiating the reference beam for 
playback to an information recording layer By irradiating the reference beam for playback, the playback light generated from an 
information recording layer is collected from the same field side as the side which irradiates the reference beam for playback to an 
information recording layer, and the collected playback light is detected. 

[0018] By the optical information regenerative apparatus according to claim 7 or the optical information playback approach according 
to claim 1 1, by irradiating the reference beam for playback by which the phase was modulated spatially to an information recording 
layer, and irradiating this reference beam for playback, it is collected from the field side as the side which irradiates the reference beam 
for playback to an information recording layer where the playback light generated from an information recording layer is the same, 
and the collected playback light is detected. 

[0019] While an optical information recording device according to claim 12 produces change of the rate of light absorption in the 
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wavelength location of incident light in a light absorption spectrum A wavelength selection means to be an optical information 
recording device for recording information to the optical information record medium equipped with the information recording layer on 
which information is recorded using holography, and to choose the wavelength of the light which irradiates an information recording 
layer from two or more wavelength, An information light generation means to generate the information light which has the wavelength 
chosen by this wavelength selection means, and supported information, So that information may be recorded on a reference beam 
generation means for record to generate the reference beam for record which has the wavelength chosen by the wavelength selection 
means, and an information recording layer, with the interference pattern by interference with information light and the reference beam 
for record It has the record optical system which irradiates the information light generated by the information light generation means, 
and the reference beam for record generated by the reference beam generation means for record from the same field side to an 
information recording layer. 

[0020] While the optical information record approach according to claim 15 produces change of the rate of light absorption in the 
wavelength location of incident light in a light absorption spectrum It is the optical information record approach for recording 
information to the optical information record medium equipped with the information recording layer on which information is recorded 
using holography. Choose the wavelength of the light which irradiates an information recording layer from two or more wavelength, 
and it has the selected wavelength. The reference beam for record which generates the information light which supported information 
and has the selected wavelength is generated, information light and the reference beam for record are irradiated from the same field 
side to an information recording layer, and information is recorded on an information recording layer with the interference pattern by 
interference with information light and the reference beam for record. 

[0021] The information light which has the selected wavelength and supported information with the optical information recording 
device according to claim 12 or the optical information record approach according to claim 15, and the reference beam for record 
which has the selected wavelength are irradiated from the same field side to an information recording layer, and information is 
recorded on an information recording layer with the interference pattern by interference with information light and the reference beam 
for record. 

[0022] An optical information regenerative apparatus according to claim 1 6 uses holography. It is an optical information regenerative 
apparatus for reproducing information from the optical information record medium equipped with the information recording layer on 
which information is recorded with the interference pattern by interference with the information light which has the wavelength 
chosen from two or more wavelength, and supported information, and the reference beam for record which has the wavelength chosen 
from two or more wavelength. A wavelength selection means to choose the wavelength of the light which irradiates an information 
recording layer from two or more wavelength, While irradiating the reference beam for playback generated by reference beam 
generation means for playback to generate the reference beam for playback which has the wavelength chosen by this wavelength 
selection means, and this reference beam generation means for playback to an information recording layer It has the playback optical 
system which collects the playback light generated from an information recording layer from the same field side as the side which 
irradiates the reference beam for playback to an information recording layer, and a detection means to detect the playback light 
collected according to this playback optical system, by irradiating the reference beam for playback. 

[0023] The optical information playback approach according to claim 19 uses holography. It is the optical information playback 
approach for reproducing information from the optical information record medium equipped with the information recording layer on 
which information is recorded with the interference partem by interference with the information light which has the wavelength 
chosen from two or more wavelength, and supported information, and the reference beam for record which has the wavelength chosen 
from two or more wavelength. While generating the reference beam for playback which chooses the wavelength of the light which 
irradiates an information recording layer from two or more wavelength, and has the selected wavelength and irradiating the reference 
beam for playback to an information recording layer By irradiating the reference beam for playback, the playback light generated from 
an information recording layer is collected from the same field side as the side which irradiates the reference beam for playback to an 
information recording layer, and the collected playback light is detected. 

[0024] It is collected from the field side as the side which irradiates the reference beam for playback to an information recording layer 
where the playback light generated from an information recording layer is the same, and the collected playback light is detected by 
irradiating the reference beam for playback which has the selected wavelength by the optical information regenerative apparatus 
according to claim 16 or the optical information playback approach according to claim 19 to an information recording layer, and 
irradiating this reference beam for playback. 

[0025] While an optical information recording device according to claim 20 produces change of the rate of light absorption in the 
wavelength location of incident light in a light absorption spectrum A wavelength selection means to be an optical information 
recording device for recording information to the optical information record medium equipped with the information recording layer on 
which information is recorded using holography, and to choose the wavelength of the light which irradiates an information recording 
layer from two or more wavelength, An information light generation means to generate the information light which has the wavelength 
chosen by this wavelength selection means, and supported information, A reference beam generation means for record to generate the 
reference beam for record which has the wavelength chosen by the wavelength selection means including a phase modulation means to 
modulate the phase of light spatially and by which the phase was spatially modulated with the phase modulation means, So that 
information may be recorded on an information recording layer with the interference pattern by interference with information light and 
the reference beam for record It has the record optical system which irradiates the information light generated by the information light 
generation means, and the reference beam for record generated by the reference beam generation means for record from the same field 
side to an information recording layer. 

[0026] While the optical information record approach according to claim 23 produces change of the rate of light absorption in the 
wavelength location of incident light in a light absorption spectrum It is the optical information record approach for recording 
information to the optical information record medium equipped with the information recording layer on which information is recorded 
using holography. Choose the wavelength of the light which irradiates an information recording layer from two or more wavelength, 
have the selected wavelength, generate the information light which supported information, and the phase of light is modulated 
spatially. The reference beam for record which has the selected wavelength and by which the phase was modulated spatially is 
generated, information light and the reference beam for record are irradiated from the same field side to an information recording 
layer, and information is recorded on an information recording layer with the interference pattern by interference with information 
light and the reference beam for record. 

[0027] The reference beam for record which has the wavelength chosen with the information light which has the selected wavelength 
and supported information with the optical information recording device according to claim 20 or the optical information record 
approach according to claim 23 and by which the phase was modulated spatially is irradiated from the same field side to an 
information recording layer, and information is recorded on an information recording layer with the interference pattern by 
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interference with information light and the reference beam for record. 

[0028] The information light which an optical information regenerative apparatus according to claim 24 has the wavelength chosen 
from two or more wavelength using holography, and supported information, The wavelength of the light which is an optical 
information regenerative apparatus for reproducing information, and irradiates an information recording layer from the optical 
information record medium equipped with the information recording layer on which information is recorded with the interference 
pattern by interference with the reference beam for record which has the wavelength chosen from two or more wavelength, and by 
which the phase was modulated spatially A wavelength selection means to choose from two or more wavelength, and a phase 
modulation means to modulate the phase of light spatially are included A reference beam generation means for playback to generate 
the reference beam for playback which has the wavelength chosen by the wavelength selection means and by which the phase was 
spatially modulated with the phase modulation means, While irradiating the reference beam for playback generated by this reference 
beam generation means for playback to an information recording layer It has the playback optical system which collects the playback 
light generated from an information recording layer from the same field side as the side which irradiates the reference beam for 
playback to an information recording layer, and a detection means to detect the playback light collected according to this playback 
optical system, by irradiating the reference beam for playback. 

[0029] The information light which the optical information playback approach according to claim 27 is chosen from two or more 
wavelength using holography, has wavelength, and supported information, The wavelength of the light which is the optical 
information playback approach for reproducing information, and irradiates an information recording layer from the optical information 
record medium equipped with the information recording layer on which information is recorded with the interference pattern by 
interference with the reference beam for record which has the wavelength chosen from two or more wavelength, and by which the 
phase was modulated spatially Choose from two or more wavelength, modulate the phase of light spatially, and while generating the 
reference beam for playback which has the selected wavelength and by which the phase was modulated spatially and irradiating the 
reference beam for playback to an information recording layer By irradiating the reference beam for playback, the playback light 
generated from an information recording layer is collected from the same field side as the side which irradiates the reference beam for 
playback to an information recording layer, and the collected playback light is detected. 

[0030] By the optical information regenerative apparatus according to claim 24 or the optical information playback approach 
according to claim 27 The reference beam for playback which has the selected wavelength and by which the phase was modulated 
spatially is irradiated to an information recording layer. By irradiating this reference beam for playback, it is collected from the field 
side as the side which irradiates the reference beam for playback to an information recording layer where the playback light generated 
from an information recording layer is the same, and the collected playback light is detected. 
[0031] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail with reference to a drawing. 
The gestalt of operation of the 1st of this invention is the example which enabled multiplex record by phase-encoding (phase 
encoding) multiplex. The explanatory view showing the configuration of the optical information record medium concerning the gestalt 
of pickup and this operation in the optical information record regenerative apparatus as the optical information recording device which 
drawing 1 requires for the gestalt of this operation, and an optical information regenerative apparatus, and drawing 2 R> 2 are the 
block diagrams showing the whole optical information record regenerative-apparatus configuration concerning the gestalt of this 
operation. 

[0032] With reference to introduction and drawing I , the configuration of the optical information record medium concerning the 
gestalt of this operation is explained. This optical information record medium 1 carries out the laminating of the hologram layer 3 as 
an information recording layer by which information is recorded on the whole surface of the disc-like transparence substrate 2 formed 
of the polycarbonate etc. using volume holography, the reflective film 5, and the protective layer 4 in this sequence, and is constituted. 
The address servo area 6 as two or more positioning fields which extend in radial at a line is established in the interface of the 
hologram layer 3 and a protective layer 4 at intervals of a predetermined include angle, and the section of the sector between the 
adjacent address servo area 6 has become a data area 7. Information and address information for a sample DOS ABO method to 
perform a focus servo and a tracking servo are beforehand recorded on the address servo area 6 by the embossing pit etc. In addition, a 
focus servo can be performed using the reflector of the reflective film 5. As information for rjerforming a tracking servo, a wobble pit 
can be used, for example. The transparence substrate 2 makes the proper thickness of 0.6mm or less, and the hologram layer 3 the 
proper thickness of 10 micrometers or more. The hologram layer 3 is formed with the hologram ingredient from which optical 
properties, such as a refractive index, a dielectric constant, and a reflection factor, change according to luminous intensity, when light 
is irradiated, as a hologram ingredient ~ for example, the E. I. du Pont de Nemours& Co. (Dupont) make - photopolymer 
(photopolymers) HRF-600 (product name) etc. is used. The reflective film 5 is formed of aluminum. 

[0033] Next, with reference to drawing 2 , the configuration of the optical information record regenerative apparatus concerning the 
gestalt of this operation is explained. This optical information record regenerative apparatus 10 is equipped with the spindle 81 with 
which the optical information record medium I is attached, the spindle motor 82 made to rotate this spindle 81, and the spindle servo 
circuit 83 which controls a spindle motor 82 to maintain the number of rotations of the optical information record medium 1 at a 
predetermined value. While the optical information record regenerative apparatus 1 0 irradiates information light and the reference 
beam for record to the optical information record medium 1 and records information further Hie reference beam for playback was 
irradiated to the optical information record medium 1, playback light was detected, and it has the pickup 1 1 for reproducing the 
information currently recorded on the optical information record medium 1 , and the driving gear 84 which makes this pickup 1 1 
movable to radial [ of the optical information record medium 1 ]. 

[0034] The detector 85 for the optical information record regenerative apparatus 10 to detect focal error signal FE, the tracking error 
signal TE, and a regenerative signal RF from the output signal of pickup 1 1 further, It is based on focal error signal FE detected by this 
detector 85. The focus servo circuit 86 which drives the actuator in pickup 1 1, is made to move an objective lens in the thickness 
direction of the optical information record medium 1, and performs a focus servo, The tracking servo circuit 87 which drives the 
actuator in pickup 1 1 based on the tracking error signal TE detected by the detector 85, is made to move an objective lens to radial [ of 
the optical information record medium 1 ], and performs a tracking servo, It has the slide servo circuit 88 which performs the slide 
servo which a driving gear 84 is controlled [ servo ] based on the command from the tracking error signal TE and the controller 
mentioned later, and moves pickup 1 1 to radial [ of the optical information record medium 1 ]. 

[0035] The optical information record regenerative apparatus 1 0 decodes further the output data of a CCD array later mentioned in 
pickup 1 1 . The digital disposal circuit 89 which reproduces the data recorded on the data area 7 of the optical information record 
medium 1, reproduces a basic clock from the regenerative signal RF from a detector 85, or distinguishes the address, It has the 
controller 90 which controls the optical whole information record regenerative apparatus 10, and the control unit 91 which gives 
various directions to this controller 90. A controller 90 controls pickup 1 1, the spindle servo circuit 83, and slide servo circuit 88 grade 
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while inputting the basic clock and address information which are outputted from a digital disposal circuit 89. The spindle servo circuit 
83 inputs the basic clock outputted from a digital disposal circuit 89. A controller 90 realizes the function of a controller 90 by having 
CPU (central processing unit), ROM (read only memory), and RAM (random access memory), and CPU's making RAM a working 
area, and performing the program stored in ROM. 

[0036] A detector 85, the focus servo circuit 86, the tracking servo circuit 87, and the slide servo circuit 88 correspond to the position 
control means in this invention. 

[0037] Next, with reference to drawing 1 , the configuration of the pickup 1 1 in the gestalt of this operation is explained. Pickup 1 1 is 
equipped with 2 division rotatory-polarization plate 14 and the prism block 15 which were arranged in the opposite side of the optical 
information record medium [ in / for the objective lens 12 which counters the transparence substrate 2 side of the optical information 
record medium 1 , and this objective lens 12 / the actuator 13 movable to radial / of the optical information record medium 1 / the 
thickness direction and radial /, and an objective lens 12 ] 1 sequentially from the objective lens 12 side when the optical information 
record medium 1 is fixed to a spindle 81.2 division rotatory-polarization plate 14 has rotatory-polarization plate 14L arranged in 
drawing 1 at the left-hand side part of an optical axis, and rotatory-polarization plate 14R arranged in drawing 1 at the right-hand side 
part of an optical axis. Rotatory-polarization plate 14L rotates the +45 degrees of the polarization directions, and rotatory-polarization 
plate 14R rotates the -45 degrees of the polarization directions. The prism block 15 has semi-reflection surface 15a and reflector 15b 
which have been arranged sequentially from 2 division rotatory-polarization plate 14 side. The 45 degrees of that direction of a normal 
are both leaned to the direction of an optical axis of an objective lens 12, and this semi-reflection surface 15a and reflector 15b are 
arranged in parallel mutually. 

[0038] Pickup 1 1 is further equipped with the prism block 19 arranged in the side of the prism block 15. The prism block 19 is 
arranged in the location corresponding to semi-reflection surface 15a of the prism block 15, is arranged in reflector 19a parallel to 
semi -reflection surface 15a, and the location corresponding to reflector 15b, and has semi-reflection surface 19b parallel to reflector 
15b. 

[0039] Pickup 1 1 is further equipped with the convex lens 16 and the phase space optical modulator 17 which have been arranged in 
order [ side / prism block 15 ] in between the prism block 15 and the prism blocks 19 in the location corresponding to semi-reflection 
surface 1 5a and reflector 19a, and the space optical modulator 1 8 arranged in between the prism block 1 5 and the prism blocks 19 in 
the location corresponding to reflector 15b and semi-reflection surface 19b. 

[0040] The phase space optical modulator 1 7 has the pixel of a large number arranged in the shape of a grid, and can modulate the 
phase of light now spatially by choosing the phase of outgoing radiation light for every pixel. A liquid crystal device can be used as 
this phase space optical modulator 1 7. The phase space optical modulator 1 7 corresponds to the phase modulation means in this 
invention. 

[0041] By having the pixel of a large number arranged in the shape of a grid, and choosing the transparency condition and cut off state 
of light for every pixel, the space optical modulator 1 8 can modulate light spatially with optical reinforcement, and can generate now 
the information light which supported information. A liquid crystal device can be used as this space optical modulator 1 8. Hie space 
optical modulator 1 8 constitutes the information light generation means in this invention. 

[0042] Further, pickup 1 1 is equipped with the CCD array 20 as a detection means arranged in the direction reflected by semi- 
reflection surface 19b of the prism block 19, after the return light from the optical information record medium 1 passes the space 
optical modulator 1 8. 

[0043] Pickup 1 1 equips the side of the opposite side with the beam splitter 23, the collimator lens 24, and light equipment 25 which 
have been arranged sequentially from the prism block 19 side in the space optical modulator 18 in the prism block 19 further. The 
beam splitter 23 has semi-reflection surface 23 a to which the 45 degrees of the direction of a normal were leaned to the direction of an 
optical axis of a collimator lens 24. Light equipment 25 can carry out outgoing radiation of the light of the coherent linearly polarized 
light, and semiconductor laser can be used for it. 

[0044] As for the photodetector 26 by which the light from a light equipment 25 side has been arranged in the direction reflected by 
semi-reflection surface 23a of a beam splitter 23, and the photodetector 26 in a beam splitter 23, pickup 1 1 equips the opposite side 
with the convex lens 27, the cylindrical lens 28, and the quadrisection photodetector 29 which have been arranged sequentially from a 
beam splitter 23 side further. A photodetector 26 receives the light from light equipment 25, and in order that the output may carry out 
regulating automatically of the output of light equipment 25, it is used. The quadrisection photodetector 29 has four light sensing 
portions 29a-29d divided by parting line 30b of the direction which intersects perpendicularly with parting line 30a and this parallel to 
a direction corresponding to the direction of a truck in the optical information record medium 1 , as shown in drawing 3 . The 
cylindrical lens 28 is arranged so that the medial axis of the cylinder side may make 45 degrees to the parting lines 30a and 30b of the 
quadrisection photodetector 29. 

[0045] In addition, the phase space optical modulator 17, the space optical modulator 18, and light equipment 25 in pickup 1 1 are 
controlled by the controller 90 in drawing 2 R> 2. The controller 90 holds the information on two or more modulation patterns for 
modulating the phase of light spatially in the phase space optical modulator 17. Moreover, a control unit 91 can choose the modulation 
pattern of arbitration now from two or more modulation patterns. And a controller 90 gives the information on the modulation pattern 
chosen by the modulation pattern or control unit 91 which oneself chose according to predetermined conditions to the phase space 
optical modulator 17, and the phase space optical modulator 17 modulates the phase of light spatially by the corresponding modulation 
pattern according to the information on the modulation pattern given from a controller 90. 

[0046] Moreover, the reflection factor of each semi-reflection surfaces 15a and 19b in pickup 1 1 is suitably set up so that the 
reinforcement of the information light which carries out incidence to the optical information record medium 1 , and the reference beam 
for record may become equal. 

[0047] Drawing 3 is the block diagram showing the configuration of the detector 85 for detecting focal error signal FE, the tracking 
error signal TE, and a regenerative signal RF based on the output of the quadrisection photodetector 29. The adder 31 with which this 
detector 85 adds each light sensing portions [ of the vertical angle of the quadrisection photodetector 29 / 29a and 29d ] output, The 
adder 32 adding each output of the light sensing portions 29b and 29c of the vertical angle of the quadrisection photodetector 29, The 
subtractor 33 which calculates the difference of the output of an adder 3 1 , and the output of an adder 32, and generates focal error 
signal FE by the astigmatism method, The adder 34 adding each output of the light sensing portions 29a and 29b which adjoin each 
other along the direction of a truck of the quadrisection photodetector 29, The adder 35 adding each light sensing portions [ which 
adjoin each other along the direction of a truck of the quadrisection photodetector 29 / 29c and 29d ] output, The difference of the 
output of an adder 34 and the output of an adder 35 was calculated, and it has the adder 37 which adds the subtractor 36 which 
generates the tracking error signal TE by the push pull method, and the output of an adder 34 and the output of an adder 35, and 
generates a regenerative signal RF. In addition, with the gestalt of this operation, a regenerative signal RF is a signal which reproduced 
the information recorded on the address servo area 6 in the optical information record medium 1 . 
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[0048] Next, at the time of a servo, at the time of record, it divides at the time of playback and an operation of the optical information 
record regenerative apparatus concerning the gestalt of this operation is explained in order. In addition, at the time of a servo, at the 
time of record, it is controlled to maintain a regular rotational frequency also at the time of any at the time of playback, and the optical 
information record medium 1 rotates it with a spindle motor 82. 

[0049] First, the operation at the time of a servo is explained with reference to drawing 4 . At the time of a servo, it changes all the 
pixels of the space optical modulator 18 into a transparency condition. The output of the outgoing radiation light of light equipment 25 
is set as the low-power output for playback. In addition, a controller 90 is considered as the above-mentioned setup, while the timing 
to which the outgoing radiation light of an objective lens 12 passes through the address servo area 6 is predicted based on the basic 
clock reproduced from the regenerative signal RF and the outgoing radiation light of an objective lens 12 passes through the address 
servo area 6. 

[0050] Light by which outgoing radiation was carried out from light equipment 25 is made the parallel flux of light by the collimator 
lens 24, and carries out incidence to a beam splitter 23, a part of quantity of light is penetrated by semi-reflection surface 23a, and a 
part is reflected. The light reflected by semi-reflection surface 23a is received by the photodetector 26. Incidence of the light which 
penetrated semi-reflection surface 23a is carried out to the prism block 19, and a part of quantity of light penetrates semi-reflection 
surface 19b. The space optical modulator 1 8 is passed, it is reflected by reflector 15b of the prism block 15, and a part of quantity of 
light penetrates semi-reflection surface 15a, and also 2 division rotatory-polarization plate 14 is passed, and it is condensed with an 
objective lens 12, and the light which penetrated semi-reflection surface 19b is irradiated by the information record medium 1 so that it 
may converge on the interface of the hologram layer 3 in the optical information record medium 1, and a protective layer 4. It is 
reflected by the reflective film 5 of the optical information record medium 1, and in that case, the embossing pit in the address servo 
area 6 becomes irregular, and this light returns to an objective lens 12 side. 

[0051] Return light from the optical information record medium 1 is made into the parallel flux of light with an objective lens 12, 2 
division rotatory-polarization plate 14 is passed again, incidence is carried out to the prism block 15, and a part of quantity of light 
penetrates semi-reflection surface 15a. It is reflected by reflector 15a, the return light which penetrated semi-reflection surface 15a 
passes the space optical modulator 18, and a part of quantity of light penetrates semi-reflection surface 19b of the prism block 19. 
After carrying out incidence to a beam splitter 23, reflecting a part of quantity of light by semi-reflection surface 23a and the return 
light which penetrated semi-reflection surface 19b passing a convex lens 27 and a cylindrical lens 28 in order, it is detected by the 
quadrisection photodetector 29. And while focal error signal FE, the tracking error signal TE, and a regenerative signal RF are 
generated by the detector 85 shown in drawing 3 and a focus servo and a tracking servo are performed based on these signals based on 
the output of this quadrisection photodetector 29, playback of a basic clock and distinction of the address are performed. 
[0052] In addition, in a setup at the time of the above-mentioned servo, the configuration of pickup 1 1 becomes being the same as that 
of the configuration of pickup of for [ to the usual optical disks, such as CD (compact disc), DVD (a digital video disc or digital 
versatile disk), and HS (hyper-storage disk), / record and for playback ]. Therefore, it is also possible to constitute from an optical 
information record regenerative apparatus 10 in the gestalt of this operation so that compatibility with the usual optical disk unit may 
be given. 

[0053] Here, A polarization and B polarization which are used by next explanation are defined as follows. That is, as shown in 
drawing 10 , A polarization is made into the linearly polarized light which rotated [ S polarization ] the +45-degree polarization 
direction for -45 degrees or P polarization, and B polarization makes S polarization the linearly polarized light which rotated the -45- 
degree polarization direction for +45 degrees or P polarization. As for A polarization and B polarization, the polarization direction lies 
at right angles mutually. In addition, S polarization is the linearly polarized light with the polarization direction perpendicular to plane 
of incidence (space of drawing 1 ), and P polarization is the linearly polarized light with the polarization direction parallel to plane of 
incidence. 

[0054] Next, the operation at the time of record is explained. Drawing 6 R> 6 is the explanatory view showing the condition of the 
pickup 11 at the time of record. At the time of record, the space optical modulator 1 8 chooses a transparency condition (henceforth 
ON), and a cut off state (henceforth OFF) for every pixel according to the information to record, modulates the passing light spatially 
and generates information light. With the gestalt of mis operation, 1-bit information is expressed by 2 pixels, one side of the 2 pixels 
corresponding to 1 -bit information is turned on, and another side is surely made off. 

[0055] Moreover, the phase space optical modulator 17 generates the reference beam for record which modulates the phase of light 
spatially and by which the phase of light was modulated spatially to the passing light by giving phase contrast 0 (rad) or pi (rad) 
alternatively on the basis of a predetermined phase for every pixel according to a predetermined modulation pattern. A controller 90 
gives the information on the modulation pattern chosen by the modulation pattern or control unit 9 1 which oneself chose according to 
predetermined conditions to the phase space optical modulator 17, and the phase space optical modulator 17 modulates the phase of 
the passing light spatially according to the information on the modulation pattern given from a controller 90. 

[0056] The output of the outgoing radiation light of light equipment 25 is made into the high power for record in pulse. In addition, a 
controller 90 is considered as the above-mentioned setup, while the timing to which the outgoing radiation light of an objective lens 12 
passes a data area 7 is predicted based on the basic clock reproduced from the regenerative signal RF and the outgoing radiation light 
of an objective lens 12 passes a data area 7. While the outgoing radiation light of an objective lens 12 passes a data area 7, a focus 
servo and a tracking servo are not performed, but the objective lens 12 is being fixed. Moreover, in the following explanation, light 
equipment 25 shall carry out outgoing radiation of the light of P polarization. 

[0057] As shown in drawing 6 , by the collimator lens 24, light of P polarization by which outgoing radiation was carried out from 
light equipment 25 is made into the parallel flux of light, and carries out incidence to a beam splitter 23, a part of quantity of light 
penetrates semi-reflection surface 23a, and it carries out incidence of it to the prism block 19. As for the light which carried out 
incidence to the prism block 19, a part of quantity of light penetrates semi-reflection surface 19b, and a part of quantity of light is 
reflected by semi-reflection surface 1 9b. The space optical modulator 1 8 is passed, it becomes irregular spatially according to the 
information recorded in that case, and the light which penetrated semi-reflection surface 19b turns into information light. It is reflected 
by reflector 15b of the prism block 15, a part of quantity of light penetrates semi -reflection surface 15a, and this information light 
passes 2 division rotatory-polarization plate 14. Here, the polarization direction rotates +45 degrees of light which passed rotatory- 
polarization plate 14L of 2 division rotatory-polarization plate 14, and it becomes the light of A polarization, and the polarization 
direction rotates -45 degrees of light which passed rotatory-polarization plate 14R, and it becomes the light of B polarization. It is 
condensed with an objective lens 12, and the information light which passed 2 division rotatory-polarization plate 14 is irradiated by 
the optical information record medium 1 so that it may converge on the interface 5 of the hologram layer 3 in the optical information 
record medium 1, and a protective layer 4, i.e., the reflective film. 

[0058] On the other hand, it is reflected by reflector 19a and the light reflected by semi-reflection surface 19b of the prism block 19 
passes the phase space optical modulator 1 7, and in that case, according to a predetermined modulation pattern, the phase of light is 
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modulated spatially and it turns into a reference beam for record. This reference beam for record turns into light which passes a convex 
lens 16 and is converged. A part of quantity of light is reflected by semi-reflection surface 15a of the prism block 15, and this 
reference beam for record passes 2 division rotatory-polarization plate 14. Here, the polarization direction rotates +45 degrees of light 
which passed rotatory-polarization plate 14L of 2 division rotatory-polarization plate 14, and it becomes the light of A polarization, 
and the polarization direction rotates -45 degrees of light which passed rotatory-polarization plate 14R, and it becomes the light of B 
polarization. It is condensed with an objective lens 12 and the reference beam for record which passed 2 division rotatory-polarization 
plate 14 is irradiated by the optical information record medium 1, and after converging so that it may once become a minor diameter 
from the interface of the hologram layer 3 and a protective layer 4 most by the near side, it passes the hologram layer 3, emitting. 
[0059] Drawing 7 and drawing 8 are the explanatory views snowing the condition of the light at the time of record In addition, in 
these drawings, the notation shown with the sign 61 expresses P polarization, the notation shown with the sign 63 expresses A 
polarization, and the notation shown with the sign 64 expresses B polarization. 

[0060] As shown in drawing 7 , it becomes the light of A polarization, the optical information record medium 1 irradiates through an 
objective lens 12, and the hologram layer 3 is passed, and while converging so that it may become a minor diameter most on the 
reflective film 5, it is reflected by the reflective film 5, and information light 5 1 L which passed rotatory-polarization plate 14L of 2 
division rotatory-polarization plate 14 passes a hologram 3 again. Moreover, reference beam 52L for record which passed rotatory- 
polarization plate 14L of 2 division rotatory-polarization plate 14 becomes the light of A polarization, is irradiated by the information 
record medium 1 through an objective lens 12, and after converging so that it may once become a minor diameter from the interface of 
the hologram layer 3 and a protective layer 4 most by the near side, it passes the hologram layer 3, emitting. And when information 
light 5 1L of A polarization reflected by the reflective film 5 in the hologram layer 3 and reference beam 52L for record of A 
polarization which progresses to the reflective film 5 side interfere, an interference pattern is formed and the output of the outgoing 
radiation light of light equipment 20 turns into high power, the interference pattern is recorded in volume in the hologram layer 3. 
[0061] Moreover, as shown in drawing 8 , it becomes the light of B polarization, the information record medium 1 irradiates through 
an objective lens 12, and the hologram layer 3 is passed, and while converging so that it may become a minor diameter most on the 
reflective film 5, it is reflected by the reflective film 5, and information light 5 1R which passed rotatory-polarization plate 14R of 2 
division rotatory-polarization plate 14 passes a hologram 3 again. Moreover, reference beam 52R for record which passed rotatory- 
polarization plate 14R of 2 division rotatory-polarization plate 14 becomes the light of B polarization, is irradiated by the information 
record medium 1 through an objective lens 12, and after converging so that it may once become a minor diameter from the interface of 
the hologram layer 3 and a protective layer 4 most by the near side, it passes the hologram layer 3, emitting. And when information 
light 5 1R of B polarization reflected by the reflective film 5 in the hologram layer 3 and reference beam 52R for record of B 
polarization which progresses to the reflective film 5 side interfere, an interference pattern is formed and the output of the outgoing 
radiation light of light equipment 20 rums into high power, the interference pattern is recorded in volume in the hologram layer 3. 
[0062] As shown in drawing 7 and drawing 8 , with the gestalt of this operation, information light and the reference beam for record 
are irradiated from the same field side to the hologram layer 3 so that the optical axis of information light and the optical axis of the 
reference beam for record may be arranged on the same line. 

[0063] It is possible to carry out multiplex record of the information by phase-encoding multiplex in the same part of the hologram 
layer 3 by changing the modulation pattern of the reference beam for record, and performing record actuation of multiple times in the 
same part of the hologram layer 3, with the gestalt of this operation. 

[0064] Thus, with the gestalt of this operation, the hologram of a reflective mold (Lippmann mold) is formed in the hologram layer 3. 
In addition, since the polarization direction intersects perpendicularly, it does not interfere in information light 51L of A polarization, 
and reference beam 52R for record of B polarization, and similarly, since the polarization direction intersects perpendicularly, they do 
not interfere in information light 51R of B polarization, and reference beam 52L for record of A polarization. Thus, with the gestalt of 
this operation, generating of an excessive interference fringe is prevented and the fall of SN (signal-to-noise) ratio can be prevented. 
[0065] Moreover, with the gestalt of this operation, it irradiates so that it may become a minor diameter most on the interface of the 
hologram layer 3 in the optical information record medium 1 , and a protective layer 4 and may converge as mentioned above, and it is 
reflected by the reflective film 5 of the information record medium 1 , and information light returns to an objective lens 1 2 side. 
Incidence of this return light is carried out to the quadrisection photodetector 29 like the time of a servo. Therefore, it is possible to 
perform a focus servo with the gestalt of this operation using the light which carries out incidence to this quadrisection photodetector 
29 also at the time of record. In addition, since it converges so that it may become a minor diameter from the interface of the hologram 
layer 3 in the optical information record medium 1 , and a protective layer 4 most by the near side, and the reference beam for record 
turns into emission light, even if it is reflected by the reflective film 5 of the information record medium 1 and it returns to an 
objective lens 1 2 side, image formation of it is not carried out on the quadrisection photodetector 29. 

[0066] In addition, it is possible to decide the magnitude of the field (hologram) where one interference pattern by information light 
and the reference beam is recorded in volume in the hologram layer 3 by moving a convex lens 16 forward and backward, or changing 
the scale factor with the gestalt of this operation to be arbitration. 

[0067] Next, the operation at the time of playback is explained with reference to drawing 9 . At the time of playback, all the pixels of 
the space optical modulator 1 8 are turned ON. Moreover, a controller 90 gives the information on the modulation pattern of the 
reference beam for record at the time of record of the information which it is going to reproduce to the phase space optical modulator 
17, and generates the reference beam for playback by which the phase space optical modulator 17 modulated the phase of the passing 
light spatially according to the information on the modulation pattern given from a controller 90, and the phase of light was modulated 
spatially. 

[0068] The output of the outgoing radiation light of light equipment 25 is made into the low-power output for playback. In addition, a 
controller 90 is considered as the above-mentioned setup, while the timing to which the outgoing radiation light of an objective lens 12 
passes a data area 7 is predicted based on the basic clock reproduced from the regenerative signal RF and the outgoing radiation light 
of an objective lens 12 passes a data area 7. While the outgoing radiation light of an objective lens 12 passes a data area 7, a focus 
servo and a tracking servo are not performed, but the objective lens 1 2 is being fixed. 

[0069] As shown in drawing 9 , by the collimator lens 24, light of P polarization by which outgoing radiation was carried out from 
light equipment 25 is made into the parallel flux of light, and carries out incidence to a beam splitter 23, a part of quantity of light 
penetrates semi-reflection surface 23a, and it carries out incidence of it to the prism block 19. As for the light which carried out 
incidence to the prism block 19, a part of quantity of light is reflected by semi-reflection surface 19b, it is reflected by reflector 19a 
and this reflected light passes the phase space optical modulator 1 7, and in that case, according to a predetermined modulation pattern, 
the phase of light is modulated spatially and it turns into a reference beam for playback. This reference beam for playback turns into 
light which passes a convex lens 16 and is converged. A part of quantity of light is reflected by semi-reflection surface 15a of the 
prism block 15, and this reference beam for playback passes 2 division rotatory-polarization plate 14. Here, the polarization direction 
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rotates +45 degrees of light which passed rotatory-polarization plate 14L of 2 division rotatory-polarization plate 14, and it becomes 
the light of A polarization, and the polarization direction rotates -45 degrees of light which passed rotatory-polarization plate 1 4R, and 
it becomes the light of B polarization. It is condensed with an objective lens 12 and the reference beam for playback which passed 2 
division rotatory-polarization plate 14 is irradiated by the optical information record medium 1, and after converging so that it may 
once become a minor diameter from the interface of the hologram layer 3 and a protective layer 4 most by the near side, it passes the 
hologram layer 3, emitting. 

[0070] Drawing 10 and drawing 1 1 are the explanatory views showing the condition of the light at the time of playback. In addition, in 
these drawings, the notation shown with the sign 61 expresses P polarization, the notation shown with the sign 62 expresses S 
polarization, the notation shown with the sign 63 expresses A polarization, and the notation shown with the sign 64 expresses B 
polarization. 

[0071] As shown in drawing 10 , reference beam 53L for playback which passed rotatory-polarization plate 14L of 2 division rotatory- 
polarization plate 14 becomes the light of A polarization, the optical information record medium 1 irradiates through an objective lens 
12, and after converging so that it may once become a minor diameter from the interface of the hologram layer 3 and a protective layer 

4 most by the near side, the hologram layer 3 is passed, emitting. Consequently, playback light 54L corresponding to information light 
5 1L at the time of record occurs from the hologram layer 3. This playback light 54L progresses to an objective lens 12 side, is made 
into the parallel flux of light with an objective lens 12, passes 2 division rotatory-polarization plate 14 again, and becomes the light of 

5 polarization. 

[0072] Moreover, as shown in drawing 1 1 , reference beam 53R for playback which passed rotatory-polarization plate 14R of 2 
division rotatory-polarization plate 14 becomes the light of B polarization, the optical information record medium 1 irradiates through 
an objective lens 12, and after converging so that it may once become a minor diameter from the interface of the hologram layer 3 and 
a protective layer 4 most by the near side, the hologram layer 3 is passed, emitting. Consequently, playback light 54R corresponding to 
information light 51R at the time of record occurs from the hologram layer 3. This playback light 54R progresses to an objective lens 
12 side, is made into the parallel flux of light with an objective lens 12, passes 2 division rotatory-polarization plate 14 again, and 
becomes the light of S polarization. 

[0073] Incidence of the playback light which passed 2 division rotatory-polarization plate 14 is carried out to the prism block 15, and a 
part of quantity of light penetrates semi-reflection surface 15a. It is reflected by reflector 15a, and the space optical modulator 18 is 
passed, a part of quantity of light is reflected by semi-reflection surface 19b of the prism block 19, and incidence of the playback light 
which penetrated semi-reflection surface 15a is carried out to the CCD array 20, and it is detected by the CCD array 20. On the CCD 
array 20, image formation of the pattern of ON by the space optical modulator 1 8 at the time of record and OFF is carried out, and 
information is reproduced by detecting this pattern. 

[0074] In addition, when the modulation pattern of the reference beam for record is changed and multiplex record of two or more 
information is carried out at the hologram layer 3, only the information corresponding to the reference beam for record of the 
modulation pattern same among two or more information as the modulation pattern of the reference beam for playback is reproduced. 
[0075] As shown in drawing 10 and drawing 1 1 , with the gestalt of this operation, exposure of the reference beam for playback and 
collection of playback light are performed from the same field side of the hologram layer 3 so that the optical axis of the reference 
beam for playback and the optical axis of playback light may be arranged on the same line. 

[0076] Moreover, with the gestalt of this operation, incidence of a part of playback light is carried out to the quadrisection 
photodetector 29 like the return light at the time of a servo. Therefore, it is possible to perform a focus servo with the gestalt of this 
operation using the light which carries out incidence to this quadrisection photodetector 29 also at the time of playback. In addition, 
since it converges so that it may become a minor diameter from the interface of the hologram layer 3 in the optical information record 
medium 1 , and a protective layer 4 most by the near side, and the reference beam for playback turns into emission light, even if it is 
reflected by the reflective film 5 of the optical information record medium 1 and it returns to an objective lens 12 side, image 
formation of it is not carried out on the quadrisection photodetector 29. 

[0077] By the way, when detecting the two-dimensional pattern of playback light, it is necessary to position playback light and the 
CCD array 20 correctly, or to recognize the criteria location in the pattern of playback light from the detection data of the CCD array 
20 by the CCD array 20. The latter is adopted with the gestalt of this operation. Here, with reference to drawing 12 and drawing 13 , 
how to recognize the criteria location in the pattern of playback light from the detection data of the CCD array 20 is explained. As 
shown in drawing 12 (a), the aperture in pickup 1 1 is divided into two fields 7 1L and 71R symmetrical as a core in an optical axis with 
2 division rotatory-polarization plate 14. Furthermore, as shown in drawing 1 2 (b), aperture is divided into two or more pixels 72 by 
the space optical modulator 18. This pixel 72 serves as a smallest unit of two-dimensional pattern data. With the gestalt of this 
operation, 1-bit digital data "0" or "1" is expressed by 2 pixels, one side of the 2 pixels corresponding to 1-bit information is turned on, 
and another side is made off. In when [ both / ON or when it is both OFF ], 2 pixels becomes error data. Thus, expressing 1-bit digital 
data by 2 pixels has the merit of being able to raise the detection precision of data by differential detection. Drawing 13 (a) expresses 
the 2-pixel group 73 corresponding to 1-bit digital data. The field where this group 73 exists is hereafter called data area. He is trying 
to include the criteria positional information which shows the criteria location in the pattern of playback light in information light with 
the gestalt of this operation using 2 pixels becoming error data in when [ both / ON or when it is both OFF ]. That is, as shown in 
drawing 13 (b), error data are intentionally arranged by the predetermined pattern to the field 74 of a cross which consists of a part 
with an parallel to the parting line of 2 division rotatory-polarization plate 14 width of face of 2 pixels, and a part with a perpendicular 
to a parting line width of face of 2 pixels. The pattern of these error data is hereafter called pixel pattern for tracking. This pixel pattern 
for tracking serves as criteria positional information. In addition, in drawing 13 (b), a sign 75 expresses the pixel of ON and the sign 
76 expresses the pixel of OFF. Moreover, the 4-pixel field 77 for a core is always turned OFF. 

[0078] If the pixel pattern for tracking and the pattern corresponding to the data to record are set, it will become a two-dimensional 
pattern as shown in drawing 14 (a). With the gestalt of this operation, while turning OFF the upper half in drawing among fields other 
than a data area and turning ON a lower half further, if fields other than a condition opposite to fields other than a data area, i.e., a data 
area, are off and fields other than ON and a data area are ON, suppose that it is off about the pixel which touches fields other than a 
data area in a data area This becomes possible [ detecting the boundary part of a data area more clearly ] from the detection data of the 
CCD array 20. 

[0079] The interference pattern of the information light and the reference beam for record by which the space modulation was carried 
out according to the two-dimensional pattern as shown in drawing 14 (a) at the time of record is recorded on the hologram layer 3. As 
the pattern of the playback light obtained at the time of playback was shown in drawing 1 4 (b), contrast falls compared with the time 
of record, and the SN ratio is getting worse. Although the pattern of playback light as shown in drawing 14 (b) is detected and data are 
distinguished by the CCD array 20 at the time of playback, in that case, the pixel pattern for tracking is recognized and data are 
distinguished by making the location into a criteria location. 
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[0080] Drawing 15 (a) expresses notionally the contents of the data distinguished from the pattern of playback light A-l-1 in drawing 
etc. — the data whose field which attached the sign is 1 bit, respectively are expressed. With the gestalt of this operation, it divides into 
the four fields 78 A, 78B, 78C, and 78D by dividing a data area in the field 74 of a cross in which the pixel pattern for tracking was 
recorded. And the diagonal fields 78A and 78C are doubled, a rectangular field is formed, the diagonal fields 78B and 78D are 
doubled similarly, and he forms a rectangular field, and is trying to form an ECC table by arranging the field of two rectangles up and 
down, as shown in drawing 15 (b). An ECC table is a table of the data which added and formed error correction codes (ECC), such as 
the CRC (cyclic redundancy check) code, in the data which should be recorded. In addition, drawing 15 (b) can show an example of 
the ECC table of a n line m train, and can also design other arrays freely. Moreover, the part which the data array shown in drawing 15 
(a) uses the part of the ECC tables shown in drawing 15 (b), and is not used for the data array shown in drawing 1 5 (a) among the ECC 
tables shown in drawing 15 (b) is not concerned with the contents of data, but let it be a fixed value. At the time of record, decompose 
into four fields 78A, 78B, 78C, and 78D, and an ECC table as shown in drawing 15 (b) is recorded on the optical information record 
medium 1 , as shown in drawing 1 5 (a). At the time of playback, the data of an array as shown in drawing 15 (a) are detected, an ECC 
table as rearranged this and shown in drawing 1 5 (b) is reproduced, an error correction is performed based on this ECC table, and data 
are reproduced. 

[0081] Recognition of the criteria location (pixel pattern for tracking) in the pattern of the above playback light and an error correction 
are performed by the digital disposal circuit 89 in drawing 2 . 

[0082] As explained above, according to the optical information record regenerative apparatus 10 concerning the gestalt of this 
operation Enabling multiplex record of information by phase-encoding multiplex to the optical information record medium 1 The 
exposure of the reference beam for record to the optical information record medium 1 at the time of record, and information light, 
Since it was made to perform exposure of the reference beam for record to the optical information record medium 1 at the time of 
playback, and collection of playback light on the same shaft from the same field side to the optical information record medium 1 
altogether Compared with the conventional holographic recording method, the optical system for record or playback can be constituted 
small, and the problem of the stray light like [ in the case of being the conventional holographic recording method ] does not arise. 
Moreover, according to the gestalt of this operation, the optical system for record and playback can consist of forms of the same 
pickup 1 1 as the usual optical disk unit. Therefore, random access to the optical information record medium 1 can be performed easily. 

[0083] Moreover, since the information for performing a focus servo and a tracking servo is recorded on the optical information record 
medium 1 and it enabled it to perform a focus servo and a tracking servo using this information according to the gestalt of this 
operation, while being able to position light for record or playback with a sufficient precision, consequently a remover kinky thread 
tee's being good and random access's becoming easy, recording density, storage capacity, and a transfer rate can be enlarged. By 
record of this operation, it becomes possible especially to increase recording density, storage capacity, and a transfer rate by leaps and 
bounds conjointly with multiplex record of the information by phase-encoding multiplex being possible. For example, when the 
multiplex record of a series of information is made to be carried out in the same part of the hologram layer 3, changing the modulation 
pattern of the reference beam for record, it becomes possible to perform informational record and playback at a high speed extremely. 
[0084] Moreover, according to the gestalt of this operation, since it is unreproducible if the reference beam for playback of the same 
modulation pattern as the modulation pattern of the reference beam for record at the time of record of the information is not used for 
the information recorded on the optical information record medium 1 , a copy protection and a security protection are easily realizable. 
Moreover, according to the gestalt of this operation, the information (for example, various kinds of software) on varieties mat the 
modulation patterns of a reference beam differ is recorded on the optical information record medium 1. The optical information 
record-medium 1 very thing becomes realizable [ service of providing for a user comparatively cheaply, smelling a user's information 
on the modulation pattern of the reference beam which responds for asking and makes information on various kinds refreshable, and 
providing according to an individual for pay as information ]. 

[0085] Moreover, since it was made to include the criteria positional information which shows the criteria location in the pattern of 
playback light in information light according to the optical information record regenerative apparatus 10 concerning the gestalt of this 
operation, recognition of the pattern of playback light becomes easy. 

[0086] Moreover, since the information recorded on the record medium by the embossing pit by making pickup 1 1 into the condition 
at the time of the servo shown in drawing 4 is reproducible according to the optical information record regenerative apparatus 10 
concerning the gestalt of this operation, it becomes possible to give compatibility with the conventional optical disk unit. 
[0087] Moreover, in order to make the modulation pattern of the phase of a different reference beam correspond in each of the 
information by which multiplex record is carried out to the optical information record medium 1 according to the optical information 
record regenerative apparatus 10 concerning the gestalt of this operation, the duplicate of the optical information record medium 1 
with which information was recorded is very difficult. Therefore, an illegal duplicate can be prevented. 

[0088] Moreover, in the optical information record medium 1 concerning the gestalt of this operation, since the hologram layer 3 on 
which information is recorded using holography, and the layer on which the information on the address etc. is recorded by the 
embossing pit are separated, if it is going to reproduce the optical information record medium 1 with which information was recorded, 
these two layers must be made to correspond, a duplicate is difficult also from this point and an illegal duplicate can be prevented. 
[0089] Next, the optical information record regenerative apparatus concerning the gestalt of operation of the 2nd of this invention is 
explained. The gestalt of this operation is the example which made it possible to use together phase-encoding multiplex and hole 
burning mold wavelength multiplexing, and to perform multiplex record. The configuration of the optical whole information record 
regenerative apparatus concerning the gestalt of this operation is the same as that of the abbreviation for the configuration of the 
optical information record regenerative apparatus 1 0 concerning the gestalt of the 1 st operation shown in drawing 2 . 
[0090] Introduction and hole burning mold wavelength multiplexing are explained briefly. A hole burning means the phenomenon 
which produces change of the rate of light absorption in the wavelength location of incident light in a light absorption spectrum, and it 
is also called a photograph chemical hole burning. Hereafter, the ingredient which starts a hole burning, i.e., the ingredient which 
produces change of the rate of light absorption in the wavelength location of incident light in a light absorption spectrum, is called hole 
burning ingredient. Generally a hole burning ingredient is an ingredient with which light absorption core (called guest.) ingredients, 
such as coloring matter, were distributed by the medium (called host.) ingredient with irregular structure of an amorphous substance 
etc. This hole burning ingredient has a broadcloth light absorption spectrum by the superposition of many guests' light absorption 
spectrum under very low temperature. Into such a hole burning ingredient, if the light of specific wavelength (however, wavelength in 
the light absorption band of a hole burning ingredient), such as a laser beam, is irradiated, in order that only the guest who has a 
resonance spectrum corresponding to the wavelength may move to the energy level which changes with photochemical reactions, 
reduction of the rate of light absorption arises in the wavelength location of light irradiated in the light absorption spectrum of a hole 
burning ingredient. 
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[0091] Drawing 16 expresses the condition that reduction of the rate of light absorption arose in two or more wavelength locations, by 
the exposure of the light of two or more wavelength in the light absorption spectrum of a hole burning ingredient. In a hole burning 
ingredient, the part into which the rate of light absorption decreased by the exposure of light is called a hole. Since this hole is very 
small, it becomes possible to change wavelength into a hole burning ingredient and to carry out multiplex record of two or more 
information, and the approach of such multiplex record is called hole burning mold wavelength multiplexing. Since it is the magnitude 
of about 10 - 2nm, a hole is 103-104 with a hole burning ingredient It is thought that the multiplicity of extent is obtained. In addition, 
the detailed explanation about a hole burning is indicated by "the Corona Publishing issue "the foundation of optical memory", 104 - 
133 page, 1990", and the above-mentioned reference "research of real-time new record playback of the wavelength multiplexing mold 
hologram using PHB." 

[0092] Wavelength is changed and it enables it to form two or more holograms to a hole burning ingredient in this example using 
above-mentioned hole burning mold wavelength multiplexing. Therefore, in the optical information record medium 1 used with the 
optical information record regenerative apparatus concerning the gestalt of this operation, the hologram layer 3 is formed with the 
above-mentioned hole burning ingredient. 

[0093] Moreover, in this example, the light equipment 25 in pickup 1 1 makes alternatively light with two or more coherent 
wavelength which can be set in the light absorption band of the hole burning ingredient which forms the hologram layer 3 the thing in 
which outgoing radiation is possible. The tunable laser equipment which has the wavelength selection components (prism, diffraction 
grating, etc.) which choose the wavelength of the outgoing radiation light of dye laser and this dye laser as such light equipment 25, 
the tunable laser equipment which has a wavelength sensing element using the nonlinear optical element which changes the 
wavelength of the outgoing radiation light of laser and this laser can be used. 

[0094] In the gestalt of this operation, like the gestalt of the 1st operation, a control unit 91 can choose the wavelength of the outgoing 
radiation light of light equipment 25 from two or more selectable wavelength while being able to choose the modulation pattern of a 
reference beam from two or more modulation patterns. And a controller 90 gives the information on the wavelength chosen by the 
wavelength which oneself chose according to predetermined conditions, or the control unit 91 to light equipment 25, and light 
equipment 25 carries out outgoing radiation of the corresponding light of wavelength according to the information on the wavelength 
given from a controller 90. In addition, the light equipment 25 in this example corresponds to the wavelength selection means in this 
invention. 

[0095] The configuration of others of the optical information record regenerative apparatus concerning this example is the same as that 
of the gestalt of the 1st operation. 

[0096] In the optical information record regenerative apparatus concerning this example, the wavelength of the outgoing radiation 
light of light equipment 25 is chosen from two or more selectable wavelength at the time of record. Thereby, a selected information 
light and the selected reference beam for record of wavelength are generated. At this example, hole burning mold wavelength 
multiplexing can perform multiplex record in the same part of the hologram layer 3 by changing the wavelength of information light 
and the reference beam for record, and performing record actuation of multiple times. 

[0097] Moreover, in the same part of the hologram layer 3, on a certain wavelength, the modulation pattern of the reference beam for 
record is changed, record actuation of multiple times is performed, phase-encoding multiplex and hole burning mold wavelength 
multiplexing can be used together, and multiplex record can be performed in the optical information record regenerative apparatus 
concerning this example by changing the modulation pattern of the reference beam for record similarly on the wavelength of further 
others, and performing record actuation of multiple times. In this case, the multiplicity of NxM will be obtained when the multiplicity 
according the multiplicity by phase-encoding multiplex to N and hole burning mold wavelength multiplexing is set to M. Therefore, 
according to this example, compared with the gestalt of the 1st operation, it becomes possible to increase more recording density, 
storage capacity, and a transfer rate. 

[0098] Moreover, according to this example, since it is unreproducible if the reference beam for playback of the same wavelength as 
the wavelength of the information light at the time of record of the information and the reference beam for record is not used for the 
information recorded on the optical information record medium 1 , a copy protection and a security protection are easily realizable like 
the gestalt of the 1st operation. Furthermore, when phase-encoding multiplex and hole burning mold wavelength multiplexing are used 
together and multiplex record is performed, it is the same wavelength as the wavelength of the information light at the time of record 
of the information, and the reference beam for record, and since it is unreproducible if the reference beam for playback of the same 
modulation pattern as the modulation pattern of the reference beam for record is not used, it becomes possible to realize a copy 
protection and a security protection more firmly. 

[0099] Moreover, according to the gestalt of this operation, the information on varieties that the wavelength of information light and 
the reference beam for record differs from the modulation pattern of a reference beam is recorded on the optical information record 
medium 1 . The optical information record-medium 1 very thing becomes realizable [ service of providing for a user comparatively 
cheaply, smelling the information on a user's wavelength of the reference beam which responds for asking and makes information on 
various kinds refreshable and modulation pattern, and providing according to an individual for pay as information ]. 
[01 00] The other operations and effectiveness in the gestalt of this operation are the same as the gestalt of the 1 st operation. 
[0101] Next, the optical information record regenerative apparatus concerning the gestalt of operation of the 3rd of this invention is 
explained. The configuration of the optical whole information record regenerative apparatus concerning the gestalt of this operation is 
the same as that of the abbreviation for the configuration of the optical information record regenerative apparatus 10 concerning the 
gestalt of the 1st operation shown in drawing 2 . However, the configuration of pickup differs from the gestalt of the 1st operation. 
[0102] The explanatory view showing the configuration of pickup [ in / in drawing 17 / the gestalt of this operation ] and drawing 18 
are the top views showing the configuration of the optical unit containing each element which constitutes pickup. 
[0103] The pickup 1 1 1 in the gestalt of this operation equips the travelling direction of the light by which outgoing radiation is carried 
out from the light equipment 1 12 which carries out outgoing radiation of the laser beam of the coherent linearly polarized light, and 
this light equipment 1 12 with the collimator lens 1 13 arranged in order [ side / light equipment 1 12 ], the middle concentration filter (it 
is described as an ND filter below neutral density filter;.) 1 14, the optical element 1 15 for rotatory polarization, the polarization beam 
splitter 1 16, the phase space optical modulator 1 17, the beam splitter 1 18, and the photodetector 119. Light equipment 112 carries out 
outgoing radiation of the light of the linearly polarized light of S polarization or P polarization. A collimator lens 1 13 makes outgoing 
radiation light of light equipment 1 12 the parallel flux of light, and carries out outgoing radiation. ND filter 1 14 is the property which 
equalizes outgoing radiation luminous-intensity distribution of a collimator lens 1 13. The optical element 1 15 for rotatory polarization 
carries out the rotatory polarization of the outgoing radiation light of ND filter 1 14, and carries out outgoing radiation of the light 
containing S polarization component and P polarization component. As an optical element 1 15 for rotatory polarization, 1/2 
wavelength plate or a rotatory-polarization plate is used, for example. A polarization beam splitter 1 16 reflects S polarization 
component among the outgoing radiation light of the optical element 1 15 for rotatory polarization, and has polarization beam splitter 
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side 1 16a which makes P polarization component penetrate. The phase space optical modulator 1 17 is the same as the phase space 
optical modulator 1 7 in the gestalt of the 1st operation. The beam splitter 1 1 8 has beam splitter side 1 1 8a. This beam splitter side 1 1 8a 
makes for example, P polarization component penetrate 20%, and is reflected 80%. A photodetector 1 19 supervises the quantity of 
light of a reference beam, and it is used in order to perform automatic quantity of light adjustment (it is described as APC below auto 
power controll;.) of a reference beam. The light sensing portion may be divided into two or more fields so that this photodetector 1 19 
can also adjust the intensity distribution of a reference beam. 

[0104] Pickup 1 1 1 is equipped with the polarization beam splitter 120, 2 division rotatory-polarization plate 121, and the starting 
mirror 122 which have been arranged in order [ side / beam splitter 1 18 ] in the direction in which the light from light equipment 1 12 
advances further by being reflected by beam splitter side 1 18a of a beam splitter 1 18. A polarization beam splitter 120 reflects S 
polarization component among incident light, and has polarization beam splitter side 120a which makes P polarization component 
penetrate. 2 division rotatory-polarization plate 121 has rotatory-polarization plate 121R arranged in drawing 17 at the right-hand side 
part of an optical axis, and rotatory-polarization plate 121 L arranged at the left-hand side part of an optical axis. The rotatory- 
polarization plates 121R and 121L are the same as the rotatory-polarization plates 14R and 14L of 2 division rotatory-polarization 
plate 14 in the gestalt of the 1st operation, rotatory-polarization plate 1 21 R rotates the -45 degrees of the polarization directions, and 
rotatory-polarization plate 121 L rotates the +45 degrees of the polarization directions. The starting mirror 122 is leaned to 45 degrees 
to the optical axis of the light from 2 division rotatory-polarization plate 121, and has the reflector in which the light from 2 division 
rotatory-polarization plate 121 is reflected towards the direction which intersects perpendicularly with the space in drawing 17 . 
[0105] Pickup 1 1 1 is equipped with the movable actuator 124 (R> drawing 18 8 reference) in the thickness direction and the direction 
of a truck of the optical information record medium 1 for the objective lens 123 which counters the transparence substrate 2 side of the 
optical information record medium 1 , and this objective lens 123, when the light from 2 division rotatory-polarization plate 121 rises, 
it has been further arranged in the direction which reflects and advances in the reflector of a mirror 122 and the optical information 
record medium 1 is fixed to a spindle 81 . 

[0106] Pickup 1 1 1 is equipped with the space optical modulator 125 arranged in order [ side / polarization beam splitter 1 16 ], the 
convex lens 126, the beam splitter 127, and the photodetector 128 in the direction in which the light from light equipment 112 
advances further by being reflected by polarization beam splitter side 1 16a of a polarization beam splitter 116. The space optical 
modulator 125 is the same as the space optical modulator 18 in the gestalt of the 1st operation. In the optical information record 
medium 1, a convex lens 126 completes information light by the near side from the reference beam for record, and has the function 
which forms the interference region of the reference beam for record, and information light. Moreover, the magnitude of the 
interference region of the reference beam for record and information light can be adjusted now by adjusting the location of this convex 
lens 126. The beam splitter 127 has beam splitter side 127a. This beam splitter side 127a makes for example, S polarization 
component penetrate 20%, and is reflected 80%. A photodetector 128 supervises the quantity of light of information light, and it is 
used in order to perform APC of information light. The light sensing portion may be divided into two or more fields so that this 
photodetector 128 can also adjust information luminous-intensity distribution. Incidence of the light which carries out incidence to a 
beam splitter 127 from a convex lens 126 side, and is reflected by beam splitter side 127a is carried out to a polarization beam splitter 
120. 

[0107] Pickup 1 1 1 equips the opposite side with the convex lens 129, the cylindrical lens 130, and the quadrisection photodetector 131 
which have been arranged in order [ side / beam splitter 127 ] in the polarization beam splitter 120 in a beam splitter 127 further. The 
quadrisection photodetector 131 is the same as that of the quadrisection photodetector 29 in the gestalt of the 1st operation. The 
cylindrical lens 28 is arranged so that the medial axis of the cylinder side may make 45 degrees to the parting line of the quadrisection 
photodetector 131. 

[0108] Pickup 1 1 1 equips the opposite side with the image formation lens 132 and the CCD array 133 which have been arranged in 
order [ side / beam splitter 1 18 ] in the polarization beam splitter 120 in a beam splitter 1 18 further. 

[0109] Pickup 1 1 1 equips the opposite side with the collimator lens 134 and the light equipment 135 for fixing which have been 
arranged in order [ side / polarization beam splitter 116] in the space optical modulator 125 in a polarization beam splitter 116 further. 
The light equipment 135 for fixing carries out outgoing radiation of the light for the information recorded on the hologram layer 3 of 
the optical information record medium 1 being established, for example, the ultraviolet radiation with a wavelength of 266nm. As such 
light equipment 135 for fixing, a laser light source, the light equipment which carries out wavelength conversion and carries out 
outgoing radiation of the outgoing radiation light of a laser light source through a nonlinear optics medium are used. A collimator lens 
134 makes outgoing radiation light of the light equipment 135 for fixing the parallel flux of light. Moreover, in this example, the light 
equipment 135 for fixing carries out outgoing radiation of the light of S polarization. 

[01 10] As shown in drawing 18 , the optical unit 140 is equipped with the optical unit body 141. In addition, drawing 1818 shows only 
a part for the bottom surface part of the optical unit body 141 . A collimator lens 1 13, ND filter 1 14, the optical element 1 15 for 
rotatory polarization, a polarization beam splitter 1 16, the phase space optical modulator 1 17, a beam splitter 1 18, a polarization beam 
splitter 120, 2 division rotatory-polarization plate 121, the starting mirror 122, the space optical modulator 125, a convex lens 126, a 
beam splitter 127, a convex lens 129, a cylindrical lens 130, the above-mentioned image formation lens 132, and an above-mentioned 
collimator lens 134 are attached in the optical unit body 141. 

[01 1 1] Drawing 18 shows the example which used 1/2 wavelength plate as an optical element 1 15 for rotatory polarization. Moreover, 
in this example, in the optical unit body 141 , in order to adjust the ratio of S polarization component and P polarization component in 
the outgoing radiation light of the optical element 1 15 for rotatory polarization, the gear 143 for transmitting rotation of the output 
shaft of a motor 142 and this motor 142 to the optical element 1 15 for rotatory polarization is formed. 

[0112] Drawing 19 shows the example of the optical element 1 15 for rotatory polarization which used the rotatory-polarization plate. 
The optical element 1 15 for rotatory polarization in this example has two wedge-shaped rotatory-polarization plates 1 15a and 1 15b 
which counter mutually. As the variation rate at least of one side of these rotatory-polarization plates 1 15a and 1 15b was carried out in 
the direction of an arrow head in drawing and it was shown in drawing 19 (a) and (b) with the driving gear which is not illustrated, the 
thickness of the sum total of the rotatory-polarization plates 1 15a and 1 15b in the part which laps the rotatory-polarization plates 1 15a 
and 1 15b changes. The angle of rotation of the light which passes the rotatory-polarization plates 1 15a and 1 15b changes by this, 
consequently the ratio of S polarization component and P polarization component in the outgoing radiation light of the optical element 
115 for rotatory polarization changes. In addition, as shown in drawing 19 (a), when the thickness of the sum total of the rotatory- 
polarization plates 1 15a and 1 15b is large, an angle of rotation becomes large, and as shown in drawing 19 (b), when the thickness of 
the sum total of the rotatory-polarization plates 1 15a and 1 15b is small, an angle of rotation becomes small. 

[0113] The actuator 124 is attached in the top face of the optical unit body 141 . It unites with the drive circuit 145 which drives this 
light equipment 1 12, and light equipment 1 12 is attached in the side face of the unit body 141 with this drive circuit 145. It unites with 
the APC circuit 146 and the photodetector 1 19 is attached in the side face of the unit body 141 with this APC circuit 146. The APC 
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circuit 146 is the signal APCref which amplifies the output of a photodetector 1 19 and is used for APC of a reference beam. It 
generates. It unites with the APC circuit 147 and the photodetector 128 is attached in the side face of the unit body 141 with this APC 
circuit 147. The APC circuit 147 is the signal APCobj which amplifies the output of a photodetector 1 19 and is used for APC of 
information light. It generates. In the side face of the unit body [ / near the motor 142 ] 141, they are the signals APCref and APCobj 
from each APC circuit 146,147. It compares and the drive circuit 148 which drives a motor 142 so that the ratio of S polarization 
component and P polarization component in the outgoing radiation light of the optical element 1 15 for rotatory polarization may be in 
the optimal condition is attached. 

[0114] It unites with a detector 85 (refer to drawing 2 ), and the quadrisection photodetector 13 1 is attached in the side face of the unit 
body 141 with this detector 85. It unites with the digital disposal circuit 149 which performs drive of the CCD array 133, processing of 
the output signal of the CCD array 133, etc., and the CCD array 133 is attached in the side face of the unit body 141 with this digital 
disposal circuit 149. It unites with the drive circuit 150 which drives this light equipment 135 for fixing, and the light equipment 135 
for fixing is attached in the side face of the unit body 141 with this drive circuit 150. The input/output port 151 which outputs and 
inputs various kinds of signals between the circuit in the optical unit 140 and the outside of the optical unit 140 is further attached in 
the side face of the unit body 141 . The optical fiber flexible cable 152 containing the optical fiber which transmits a signal using light 
is connected to this input/output port 151. 

[0115] Moreover, although not illustrated, the drive circuit which drives the drive circuit and the space optical modulator 125 which 
drive the phase space optical modulator 1 17 is attached in the top face of the optical unit body 141 . 

[0116] Drawing 20 shows an example of the configuration of the pickup 1 1 1 when the laser beam of three colors of red (it is hereafter 
described as R.), green (it is hereafter described as G.), and blue (it is hereafter described as B.) is made into the thing in which 
outgoing radiation is possible as a light of two or more wavelength regions and the CCD array 133 also makes light equipment 1 12 
what can detect the light of three colors of R, G, and B. 

[0117] The light equipment 1 12 in the example shown in drawing 20 is equipped with the color composition prism 161. This color 
composition prism 161 is equipped with R light incidence section 162R, G light incidence section 162G, and B light incidence section 
162B. The amendment filters 163R, 163G, and 163B are formed in each incidence sections 162R, 162G, and 162B, respectively. Light 
equipment 1 12 is equipped with the semiconductor laser (it is hereafter described as LD.) 164R, 164G, and 164B which carries out 
outgoing radiation of R light, G light, and the B light further, respectively, and the collimator lenses 165R, 165G, and 165B which 
make light by which outgoing radiation was carried out the parallel flux of light, and carry out incidence to each incidence sections 
162R, 162G, and 162B from each LD 164R, 164G, and 164B. From each LD 164R, 164G, and 164B, through collimator lenses 165R, 
165G, and 165B and the amendment filters 163R, 163G, and 163B, incidence of R light by which outgoing radiation was carried out, 
G light, and the B light is carried out to the color composition prism 161, they are compounded by the color composition prism 161, 
and carry out incidence to ND filter 1 14. In addition, in the example shown in drawing 20 , the collimator lens 1 13 in drawing 17 is 
not formed. 

[0118] The CCD array 133 in the example shown in drawing 20 is equipped with the color-separation prism 171. This color-separation 
prism 171 is equipped with R light outgoing radiation section 172R, G light outgoing radiation section 172G, and B light outgoing 
radiation section 172B. The amendment filters 173R, 173G, and 173B are formed in each outgoing radiation sections 172R, 172G, and 
172B, respectively. The CCD array 133 has been arranged in the location which counters each outgoing radiation sections 172R, 
172G, and 172B further, respectively, and is equipped with CCD 174R, 174G, and 174B which picturizes R optical image, G optical 
image, and B optical image. The light from the image formation lens 132 side is decomposed into R light, G light, and B light by the 
color-separation prism 171, and incidence of this R light, G light, and the B light is carried out to CCD 174R, 174G, and 174B through 
the amendment filters 173R, 173G, and 173B, respectively. 

[0119] Next, with reference to drawing 21 thru/or drawing 23 , the slide delivery device of the optical unit 140 in the gestalt of this 
operation is explained, the part which shows a slide delivery device [ in / in the top view in which drawing 2 1 shows a slide delivery 
device, and drawing 22 / a quiescent state ] - a notching side elevation and drawing 23 show a slide delivery device when an optical 
unit displaces minutely - it is a notching side elevation a part. 

[0120] Two shafts 181 A and 18 IB by which the slide delivery device has been arranged in parallel along the migration direction of the 
optical unit 140, Lessons is taken from each shafts 181 A and 181B, two are prepared at a time, and each shafts 181 A and 181B are 
met. The movable bearing 1 82, It has the flat spring 183 which connects each bearing 1 82 and the optical unit 140 elastically, and the 
linear motor 1 84 for moving the optical unit 140 along with Shafts 1 81 A and 1 8 IB. 

[0121] The linear motor 1 84 is equipped with the magnets 1 87 A and 1 87B fixed so that a coil 1 85 might be countered at the inner 
circumference section of the coil 1 85 connected with the lower limit section of the optical unit 140, two York 1 86 A and 186B of the 
shape of a frame arranged along the migration direction of the optical unit 140 so that a part may penetrate the inside of a coil 185, and 
York 186A and 186B. 

[0122] Here, an operation of a slide delivery device is explained. If a linear motor 184 is operated, the optical unit 140 will displace. 
When this variation rate is minute, as shown in drawing 23 , bearing 1 82 deforms the flat spring 1 83 between bearing 1 82 and the 
optical unit 140, without displacing. If the variation rate of the optical unit 140 crosses the predetermined range, the optical unit 140 
will be followed and bearing 1 82 will also be displaced. According to such a slide delivery device, when the variation rate of the 
optical unit 140 is minute, bearing 1 82 does not displace, therefore wear by slipping of bearing 1 82 can be prevented. Consequently, it 
becomes possible to drive the optical unit 140 and to perform a tracking servo with a linear motor 1 84, securing the endurance and 
dependability of a slide delivery device. In addition, seeking is also performed by the slide delivery device. 
[0123] The actuator 124 held the objective lens 123 and is equipped with the body 1 82 of an actuator of the shape of a pivotable 
cylindrical shape centering on the shaft 181. Two holes 183 are formed in this body 182 of an actuator in parallel with a shaft 181. The 
coil 184 for focuses is formed in the periphery section of the body 182 of an actuator. Furthermore, the coil for access within a visual 
field which is not illustrated is prepared in a part of periphery of this coil 1 84 for focuses. The actuator 124 is further equipped with 
the magnet 1 85 inserted in each hole 1 83, and the magnet which has been arranged so that the coil for access within a visual field may 
be countered and which is not illustrated. In the quiescent state of an actuator 124, the objective lens 123 is arranged so that the line 
which ties the core and shaft 181 of an objective lens 123 may turn to the direction of a truck. 

[0124] Next, with reference to drawing 24 thru/or drawing 27 , the approach of positioning (servo) of the reference beam to the data 
area of the optical information record medium 1 in the gestalt of this operation and information light is explained. The actuator 124 in 
the gestalt of this operation can move an objective lens 123 now in the thickness direction and the direction of a truck of the optical 
information record medium 1 . 

[0125] Drawing 24 (a) - (c) shows the actuation for which an objective lens 123 is moved in the direction of a truck of the optical 
information record medium 1 with an actuator 124. The actuator 124 is in the condition which showed in (b) in the quiescent state. An 
actuator 124 changes from the condition (b) Shown to the condition which showed in (a) or (c) by energizing in the coil for access 
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within a visual field which is not illustrated. Thus, the actuation which moves an objective lens 123 in the direction of a truck of the 
optical information record medium 1 is called access within a visual field in the gestalt of this operation. 

[0126] Drawing 25 shows the migration direction by seeking of an objective lens 123, and the direction of access within a visual field. 
In drawing 25 , a sign 191 expresses the migration direction by seeking of an objective lens 123, and the sign 192 expresses the 
migration direction by access within a visual field of an objective lens 123. Moreover, a sign 193 expresses the locus of the core of the 
objective lens 123 at the time of using together migration by seeking, and access within a visual field. In access within a visual field, 
the about 2mm thing for which the core of an objective lens 123 is moved is possible. 

[0127] With the gestalt of this operation, positioning (servo) of a reference beam and information light is performed to the data area of 
the optical information record medium 1 using access within a visual field. Drawing 26 is an explanatory view for explaining this 
positioning. Hie groove 201 is not formed in the data area 7, although the groove 201 is formed in the address servo area 6 for every 
truck in the optical information record medium 1 in the gestalt of this operation as shown in drawing 26 (a). Moreover, while being 
used for playback of a clock, the pit train 202 showing which [ of the both ends of a data area 7 ] is adjoined (in the gestalt of this 
operation, it is called a polarity.) is formed in the edge of the address servo area 6. 

[0128] Setting to drawing 26 0>), a sign 203 expresses the locus of the core of the objective lens 123 at the time of record or playback. 
With the gestalt of this operation, when carrying out multiplex record of the information by phase-encoding multiplex at a data area 7, 
or in case the information by which multiplex record was carried out is reproduced to a data area 7 As the core of an objective lens 123 
was shown in drawing 26 (b), without making it stop within a data area 7 The core of an objective lens 123 is moved using access 
within a visual field so that it may reciprocate within the section when the core of an objective lens 123 includes a part of data area 7 
and address servo area 6 of the both sides. And while reproducing a clock using the pit train 202, a polarity is judged, and in the 
section 204 in the address servo area 6, a focus servo and a tracking servo are performed using a groove 201 . Within the section 205 
containing the data area 7 during the section 204,204, a tracking servo is not performed but the condition at the time of section 204 
passage is held. It is determined that the location of the clinch in migration of the core of an objective lens 123 will turn into a fixed 
location based on the reproduced clock. Moreover, information is determined that the location which carries out multiplex record will 
also turn into a fixed location based on the reproduced clock in a data area 7. In drawing 26 (b), a sign 206 expresses the gate signal 
which shows the timing of record or playback. The time of high (H) level expresses that it is the timing of record or playback with this 
gate signal. In order to carry out multiplex record of the information in the fixed part in a data area 7, for example, when a gate signal 
is high-level, what is necessary is just made to make the output of light equipment 1 12 into the high power for record alternatively. 
Moreover, when a gate signal is high-level, it is made to carry out outgoing radiation of the light from light equipment 1 12, or the 
CCD array 133 has electronic shutter ability alternatively, in order to reproduce the information by which multiplex record was carried 
out in the fixed part in a data area 7 for example, and a gate signal is high-level, to use electronic shutter ability and what is necessary 
is just made to capture an image. 

[0129] Even when performing comparatively long time amount, record, and playback in the same part of the optical information 
record medium 1 by performing positioning of a reference beam and information light by the above approaches, it can prevent that the 
location which performs record and playback shifts. Moreover, even if the optical information record medium 1 is rotating, record and 
playback can be performed in the same situation so that rotation of the optical information record medium 1 may be followed, and it 
becomes possible in the same part of the optical information record medium 1 to perform comparatively long time amount, record, and 
playback as the optical information record medium 1 is standing it still by performing access within a visual field. Moreover, if the 
technique of performing positioning of a reference beam and information light using access within a visual field as mentioned above is 
used, not only the optical disk-like information record medium 1 but when using the optical information record medium of other 
gestalten, such as the shape of a card, it will become possible to perform positioning of a reference beam and information light easily. 
[0130] Drawing 27 uses together migration by seeking, and access within a visual field, and expresses an example of the locus of the 
core of the objective lens 123 at the time of accessing two or more [ in the optical information record medium 1 ]. In this drawing, the 
part which the straight line of a lengthwise direction expresses seeking, and a lateral straight line expresses migration in other parts of 
the direction of a truck, and is reciprocating within the short section expresses the part which is performing record or playback. 
[0131] Next, with reference to drawing 28 and drawing 29 , an example of the cartridge which contains the optical information record 
medium 1 is explained. It is the top view of the cartridge in the condition that drawing 28 opened the top view of a cartridge and 
drawing 29 opened the shutter. Hie cartridge 21 1 in this example has the window part 212 which makes some optical information 
record media 1 contained inside expose, and the shutter 213 which open and close this window part 212. The shutter 213 is energized 
in the direction which closes a window part 212, and at the time, as shown in drawing 28 , the window part 212 is closed, but when an 
optical information record regenerative apparatus is equipped with a cartridge 21 1, it is usually moved in the direction in which a 
window part 212 is opened as shown in drawing 29 by the optical information record regenerative apparatus. 
[0132] Next, with reference to drawing 30 thru/or drawing 34 , the example of arrangement of the optical unit 140 in the case of 
forming two or more pickup 1 1 1 in one optical information record regenerative apparatus is explained. 

[0133] Drawing 30 shows the example which has arranged two optical units 140A and HOB so that one side of the optical information 
record medium 1 may be countered. Optical unit 140A is the thing of the same gestalt (henceforth A type) as the optical unit 140 
shown in drawing 21 R> 1 . On the other hand, optical unit 140B is the thing of a gestalt (henceforth B type) symmetrical with a field 
as the optical unit 140 shown in drawing 21 . Two optical units 140A and HOB are arranged in the location which counters the optical 
information record medium 1 exposed from the window part 212 of a cartridge 211. Moreover, the slide delivery device of each 
optical units 140A and HOB is arranged so that the core of the objective lens 123 of each optical units 140A and HOB may move 
along with the line passing through the core of the optical information record medium 1, respectively. 

[0134] Drawing 3 1 arranges two optical units, respectively so that each side of the optical information record medium 1 may be 
countered, and it shows the example which prepared a total of four optical units. Drawing 32 is the A-A* line sectional view of drawing 
31 , and drawing 33 is the B-B* line sectional view of drawing 3 1 . In this example, two optical units 140A and HOB are arranged, and 
two optical units HOC and HOD are arranged so that the field (front face in drawing 3 1 ) of another side of the optical information 
record medium 1 may be countered, so that one field (rear face in drawing 3 1 ) of the optical information record medium 1 may be 
countered. Optical unit HOC is an A type thing, and optical unit HOD is a B type thing. 

[0135] The conditions of arrangement of the optical units H0A and HOB and the slide delivery device of those and arrangement of 
the optical units HOC and HOD and the slide delivery device of those are as having explained using drawing 30 R> 0. In addition, in 
order to use effectively four optical units 140 A, HOB, HOC, and HOD, it is necessary to use the thing in which record of the 
information from both sides and playback are possible as an optical information record medium 1 . 

[0136] Drawing 34 arranges eight optical units, respectively so that each field of the optical information record medium 1 may be 
countered, and it shows the example which prepared a total of 16 optical units. They are eight optical units 1401-1408 so that one field 
(front face in drawing 34 ) of the optical information record medium 1 may be countered in this example. It is arranged, and eight 
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optical units 1409-14016 are arranged so that the field (rear face in drawing 3434 ) of another side of the optical information record 
medium 1 may be countered. The optical unit 1401, 1403, 1405, 1407, and 14010, 14012, 14014 and 14016 are A type things. The 
optical unit 1402, 1404, 1406, 1408, 1409, and 1401 1, 14013 and 14015 are B type things. The slide delivery device of each optical 
unit is arranged so that the core of the objective lens 123 of each optical unit may move along with the line passing through the core of 
the optical information record medium 1, respectively. In addition, in order to use 16 optical units effectively, it is not contained by the 
cartridge and it is necessary to use the optical information record medium 1 in which record of the information from both sides and 
playback are possible. 

[0137] By the way, in the system containing the optical information record regenerative apparatus and the optical information record 
medium 1 concerning the gestalt of this operation, it is possible to record a lot of information on the optical information record 
medium 1 extraordinarily, and such a system fits the application which records the continuous huge information. However, in the 
system used for such an application, while recording the continuous huge information, supposing it cannot perform informational 
playback, it will become die system which is very hard to use. 

[0138] Then, as shown in drawing 30 thru/or drawing 34 , for example, by forming two or more pickup 1 1 1 in one optical information 
record regenerative apparatus One optical information record medium 1 is used. Perform informational record and playback to 
coincidence, or It can become possible to perform record and playback to coincidence by two or more pickup 1 1 1, the engine 
performance of record or playback can be raised, and the system which is easy to use also in the application which records the huge 
information which continued especially can be constituted. Moreover, when retrieving the information on desired out of a lot of 
information by forming two or more pickup 1 1 1 in one optical information record regenerative apparatus, compared with the case 
where it has only one pickup 1 1 1 , the engine performance can be raised by leaps and bounds. 

[01 39] Next, with reference to drawing 35 thru/or drawing 46 , the example of the concrete structure of the optical information record 
medium 1 in the gestalt of this operation is explained. 

[0140] The optical information record medium 1 in the gestalt of this operation has the 1st information layer (hologram layer) on 
which information is recorded by holography, and the 2nd information layer on which the information and address information for a 
servo are recorded by the embossing pit etc. And it is necessary to form the interference region of the reference beam for record, and 
information light in a certain amount of magnitude in the 1st information layer, completing a reference beam so that it may become a 
minor diameter most in the 2nd information layer. Therefore, with the gestalt of this operation, the gap (gap) of a certain amount of 
magnitude is formed between the 1 st information layer and the 2nd information layer. By this, a reference beam is completed so that it 
may become a minor diameter most in the 2nd information layer, and it becomes possible to form the interference region of the 
reference beam for record, and information light in sufficient magnitude in the 1st information layer, making refreshable information 
recorded on the 2nd information layer. The optical information record medium 1 in the gestalt of this operation can be divided into an 
air gap type and a transparence substrate gap type by the formation approach of this gap. 

[0141] Drawing 35 thru/or drawing 37 show the optical air gap type information record medium 1, drawing 35 is the sectional view of 
the one half of the optical information record medium 1 , drawing 36 is the decomposition perspective view of the one half of the 
optical information record medium 1, and drawing 37 is the perspective view of the one half of the optical information record medium 
1. This optical information record medium 1 is equipped with the hologram layer 225 joined to the periphery spacer 223 and the inner 
circumference spacer 224 which separate the reflective substrate 221 with which one field is a reflector, the transparence substrate 222 
arranged so that the reflector of this reflective substrate 221 may be countered, and the reflective substrate 221 and the transparence 
substrate 222 at the predetermined spacing by the field by the side of the reflective substrate 22 1 in the transparence substrate 222. The 
air gap of predetermined thickness is formed between the reflector of the reflective substrate 221 , and the hologram layer 225. The 
hologram layer 225 turns into the 1st information layer. PURIGURUBU is formed in the reflector of the reflective substrate 221, and 
this reflector serves as the 2nd information layer. 

[0142] Drawing 38 thru/or drawing 40 show the optical transparence substrate gap type information record medium 1, drawing 38 is 
the sectional view of the one half of the optical information record medium 1, drawing 39 is the decomposition perspective view of the 
one half of the optical information record medium 1, and drawing 40 is the perspective view of the one half of the optical information 
record medium 1. The laminating of the transparence substrate 231, the hologram layer 232 used as the 1st information layer, and the 
transparence substrate 233 is carried out to this order, and this optical information record medium 1 is constituted. In the hologram 
layer 232 in the transparence substrate 231, while PURIGURUBU is formed, the reflective film 234 is formed in the field of the 
opposite side. The field of the opposite side serves as the 2nd information layer in the hologram layer 232 in this transparence 
substrate 231. Between this 2nd information layer and the hologram layer 232, the gap of the predetermined thickness by the 
transparence substrate 231 is formed. The transparence substrate 233 is thin compared with the transparence substrate 231 . 
[0143] Moreover, the optical information record medium 1 in the gestalt of this operation can be divided into an one side type and a 
double-sided type. 

[0144] Drawing 41 thru/or drawing 43 show the optical one side type information record medium 1, and the sectional view of the 
optical information record medium 1 of a type whose thickness of drawing 41 is 1.2mm, and drawing 42 are explanatory views in 
which thickness shows the method of an exposure of the reference beam [ as opposed to the optical one side type information record 
medium 1 in the sectional view of the optical information record medium 1 of a type which is 0.6mm, and drawing 43 R> 3 ] for 
record, and information light. The optical information record medium 1 shown in drawing 4141 and drawing 42 has structure shown in 
drawing 38 . However, as for the optical information record medium 1 which showed the optical information record medium 1 shown 
in drawing 4 1 to drawing 42 by the thickness of the sum total of the transparence substrate 23 1 , the hologram layer 232, and the 
transparence substrate 233 being 1.2mm, the thickness of the sum total of the transparence substrate 231, the hologram layer 232, and 
the transparence substrate 233 is 0.6mm. 

[0145] It converges so that it may become a minor diameter most in the field in which PURIGURUBU is formed, and the reference 
beam 241 for record irradiated by the optical information record medium 1 from an objective lens 123 converges the information light 
242 irradiated by the optical information record medium 1 from an objective lens 123 so that it may become a minor diameter from the 
hologram layer 232 most by the near side. Consequently, in the hologram layer 232, the interference region 243 by the reference beam 
241 for record and the information light 242 is formed. 

[0146] In addition, although the transparence substrate gap type showed the optical one side type information record medium 1 to 
drawing 41 and drawing 42 , the optical one side type information record medium 1 may consist of air gap types. In this case, it is 
made for the thickness of the sum total of the transparence substrate 222, the hologram layer 225, and an air gap to be set to 1 .2mm or 
0.6mm. 

[0147] Drawing 44 thru/or drawing 46 show the optical double-sided type information record medium 1 , and drawing 44 is the 
explanatory view showing the method of an exposure of the reference beam [ as opposed to / as opposed to / in the sectional view of 
the optical transparence substrate gap type information record medium 1 , and drawing 45 / the sectional view of the optical air gap 
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type information record medium 1 / the optical double-sided type information record medium 1 in drawing 46 ] for record, and 
information light. The optical information record medium 1 shown in drawing 44 has the structure where the optical information 
record medium of two sheets of the one side type shown in drawing 42 was made to rival by reflective film 234 comrades. Moreover, 
the optical information record medium 1 shown in drawing 45 has the structure where the optical information record medium of two 
sheets of the one side type shown in drawing 35 was made to rival by reflective substrate 221 comrades. In addition, in the optical 
information record medium 1 shown in drawing 45 , the thickness of the sum total of the transparence substrate 222 of one side, the 
hologram layer 225, and an air gap is 0.6mm. 

[0148] It converges so that it may become a minor diameter most in the field in which PURIGURUBU is formed, and the reference 
beam 241 for record irradiated by the optical information record medium 1 from an objective lens 123 converges the information light 
242 irradiated by the optical information record medium 1 from an objective lens 123 so that it may become a minor diameter from the 
hologram layer 232,225 most by the near side. Consequently, in the hologram layer 232,225, the interference region 243 by the 
reference beam 241 for record and the information light 242 is formed. 

[0149] By the way, the informational record and the playback for which the optical information record regenerative apparatus in the 
gestalt of this operation used the conventional optical disk are also attained. For example, it is made to converge so that it may become 
a minor diameter in the field in which PURIGURUBU is formed in the optical disk 251 in the light irradiated by the optical disk 251 
from an objective lens 123 as it was shown in drawing 48 , when using the one side [ in which PURIGURUBU was formed in one side 
of the transparence substrate 252 as shown in drawing 47 , and the reflective film 253 was formed ] type optical disk 251, i.e., an 
information layer, most. In addition, in the optical disk 251 shown in drawing 47 , the thickness of the transparence substrate 252 is 
1 .2mm. As an optical disk of structure as shown in drawing 47 , there are CD, CD-ROM, CD-R (write-once (Write Once) type CD), 
MD (mini disc), etc. 

[0150] Moreover, it is made to converge so that it may become a minor diameter in the field in which PURIGURUBU is formed in the 
optical disk 261 in the light irradiated by the optical disk 261 from an objective lens 123 as it was shown in drawing 50 , when using 
the double-sided [ of the structure where the transparence substrate 262 of two sheets in which PURIGURUBU was formed in one side 
as shown in drawing 49 , and the reflective film 263 was formed was made to rival by reflective film 263 comrades ] type optical disk 
261, i.e., an information layer, most. In addition, in the optical disk 261 shown in drawing 49 , the thickness of the transparence 
substrate 262 of one side is 0.6mm. As an optical disk of structure as shown in drawing 50 , there are DVD, DVD-ROM, DVD-RAM, 
an MO (optical MAG) disk, etc. 

[01 51] In addition, in the optical information record medium 1 in the gestalt of this operation, the 2nd information layer can be made 
into the same gestalt also including the information layer in the conventional optical disk as shown in drawing 47 or drawing 49 , and 
the contents of the information recorded. In this case, the information recorded on the 2nd information layer becomes possible 
[ reproducing by making pickup 1 1 1 into the condition at the time of a servo ]. moreover, in the information layer in the conventional 
optical disk By making the 2nd information layer into the same gestalt as the information layer in the conventional optical disk, since 
the information and address information for a servo are also recorded It becomes possible to use the information and address 
information for the servo recorded on the information layer in the conventional optical disk as it is for positioning of the information 
light for the record and playback in a hologram layer, the reference beam for record, and the reference beam for playback. Moreover, 
as for the application range of the 2nd information layer, it is large that high-speed search becomes possible by recording the directory 
information of the information recorded on the 1st information layer (hologram layer), directory management information, etc. on the 
2nd information layer (information layer in the conventional optical disk) etc. 

[0152] Next, before explaining an operation of the optical information record regenerative apparatus concerning the gestalt of this 
operation, a phase-encoding multiplex principle is explained with reference to drawing 5 1 and drawing 52 . Drawing 5 1 is the 
perspective view showing the configuration of the outline of the general record reversion system which performs phase-encoding 
multiplex. The space optical modulator 301 with which this record reversion system generates the information light 302 based on two- 
dimensional digital pattern information, The lens 303 which the information light 302 from this space optical modulator 301 is 
condensed, and is irradiated to the hologram record medium 300, The phase space optical modulator 304 with which a phase generates 
the reference beam 305 modulated spatially, and irradiates this reference beam 305 from the direction which carries out an 
abbreviation rectangular cross with the information light 302 to the hologram record medium 300, It has the lens 307 which condenses 
the playback light 306 by which outgoing radiation is carried out from the CCD array 308 and the hologram record medium 300 for 
detecting the reproduced two-dimensional digital pattern information, and irradiates on the CCD array 308. 

[0153] In the record reversion system shown in drawing 5 1 , at the time of record, the information on the subject-copy image to record 
is digitized, the signal of 0 or 1 is further arranged to two-dimensional, and two-dimensional digital pattern information (henceforth 
page data) is generated. Here, multiplex record of the page data of #1 - #n shall be carried out at the same hologram record medium 
300. Moreover, two-dimensional digital pattern information (henceforth phase data) #1 - #n for phase modulations which is different 
in each page data #l-#n of every is generated. First, at the time of record of page data #1, the information light 302 spatially modulated 
by the space optical modulator 301 is generated based on page data #1 , and the hologram record medium 300 is irradiated through a 
lens 303. Based on phase data #1, with the phase space optical modulator 304, to coincidence, a phase generates the reference beam 
305 modulated spatially, and irradiates the hologram record medium 300 at it. Consequently, the interference fringe made by the 
superposition of the information light 302 and a reference beam 305 is recorded on the hologram record medium 300. Similarly 
hereafter at the time of record of page data #2 - #n It is based on page data #2 - #n, respectively. With the space optical modulator 301 
The information light 302 modulated spatially is generated, and based on phase data #2 - #n, with the phase space optical modulator 
304, a phase generates the reference beam 305 modulated spatially, and irradiates these information light 302 and a reference beam 
305 at the hologram record medium 300. Thus, multiplex record of two or more information is carried out in the same part in the 
hologram record medium 300. Thus, information calls a stack the hologram by which multiplex record was carried out. In the example 
shown in drawing 5 1 , the hologram record medium 300 has two or more stacks (a stack 1 , a stack 2, — , Stack m, — ). 
[0154] In order to reproduce the page data of arbitration from a stack, based on the same phase data as the time of recording the page 
data, a phase should just irradiate the reference beam 305 modulated spatially at the stack. If it does so, the reference beam 305 will be 
alternatively diffracted by the interference fringe corresponding to the phase data and page data, and the playback light 306 will 
generate it by it. Incidence of this playback light 306 is carried out to the CCD array 308 through a lens 307, and the two-dimensional 
pattern of playback light is detected by the CCD array 308. And the information on a subject-copy image etc. is reproduced by 
decoding the two-dimensional pattern of the detected playback light contrary to the time of record. 

[0155] Drawing 52 shows signs that an interference fringe is formed to the hologram record medium 300, by interference of the 
information light 302 and a reference beam 305. It is the information light 3021 on drawing 52 and based on page data #1 in (a). 
Reference beam 3051 based on phase data #1 By interference, it is an interference fringe 3091. Signs that it is formed are shown. It is 
the information light 3022 based on [ similarly ] page data #2 in (b). Reference beam 3052 based on phase data #2 By interference, it 
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is an interference fringe 3092. It is the information light 3023 based on [ signs that it is formed are shown and ] page data #3 in (c). 
Reference beam 3053 based on phase data #3 By interference, it is an interference fringe 3093. Signs that it is formed are shown. 
[01 56] Next, at the time of a servo, at the time of record, it divides at the time of playback and an operation of the optical information 
record regenerative apparatus concerning the gestalt of mis operation is explained in order. 

[0157] First, the operation at the time of a servo is explained with reference to drawing 53 and drawing 54 . Drawing 53 is the 
explanatory view showing the condition of the pickup 1 1 1 at the time of a servo. As for the space optical modulator 125, all pixels are 
made into a cut off state at the time of a servo. The phase space optical modulator 1 1 7 is set up so that all the light that passes each 
pixel may become the same phase. The output of the outgoing radiation light of light equipment 1 12 is set as the low-power output for 
playback. In addition, a controller 90 is considered as the above-mentioned setup, while the timing to which the outgoing radiation 
light of an objective lens 123 passes through the address servo area 6 is predicted based on the basic clock reproduced from the 
regenerative signal RF and the outgoing radiation light of an objective lens 123 passes through the address servo area 6. 
[0158] By the collimator lens 1 13, light by which outgoing radiation was carried out from light equipment 1 12 is made into the 
parallel flux of light, and it passes ND filter 1 14 and the optical element 115 for rotatory polarization in order, and they carry out 
incidence to a polarization beam splitter 1 16. It is reflected by polarization beam splitter side 1 16a, and S polarization component of 
the light which carried out incidence to the polarization beam splitter 1 16 is intercepted by the space optical modulator 125. P 
polarization component of the light which carried out incidence to the polarization beam splitter 1 16 penetrates polarization beam 
splitter side 1 16a, passes the phase space optical modulator 1 17, and it carries out incidence to a beam splitter 1 18. It is reflected by 
beam splitter side 1 1 8a, and a part of light which carried out incidence to the beam splitter 118 passes a polarization beam splitter 120, 
and it carries out incidence to 2 division rotatory-polarization plate 121. Here, the light which passed rotatory-polarization plate 12 1R 
of 2 division rotatory-polarization plate 121 turns into B polarization, and the light which passed rotatory-polarization plate 121L turns 
into A polarization. It is reflected by the starting mirror 122 and condensed with an objective lens 123, and the light which passed 2 
division rotatory-polarization plate 121 is irradiated by the information record medium 1 so that it may converge on PURIGURUBU 
which is in a back side rather than the hologram layer in the optical information record medium 1 . It is reflected on PURIGURUBU, 
the pit formed on PURIGURUBU becomes irregular in that case, and this light returns to an objective lens 123 side. In addition, the 
starting mirror 1 22 is omitted in drawing 53 . 

[0159] Return light from the information record medium 1 is made into the parallel flux of light with an objective lens 123, passes 2 
division rotatory-polarization plate 121 , and turns into S polarization. It is reflected by polarization beam splitter side 120a of a 
polarization beam splitter 120, and incidence of this return light is carried out to a beam splitter 127, and after a part penetrates beam 
splitter side 127a and passes a convex lens 129 and a cylindrical lens 130 in order, it is detected by the quadrisection photodetector 
131. And while focal error signal FE, the tracking error signal TE, and a regenerative signal RF are generated by the detector 85 and a 
focus servo and a tracking servo are performed based on these signals based on the output of this quadrisection photodetector 131, 
playback of a basic clock and distinction of the address are performed. 

[0160] Moreover, incidence is carried out to a photodetector 1 19, it is based on the output signal of this photodetector 1 19, and a part 
of light which carried out incidence to the beam splitter 1 18 is Signal APCref by the APC circuit 146. It is generated. And this signal 
APCref It is based, and APC is performed so that the quantity of light of the light irradiated by the optical information record medium 
1 may become fixed. Specifically, it is Signal APCref. The drive circuit 148 drives a motor 142 and adjusts the optical element 1 15 for 
rotatory polarization so that it may become equal to a predetermined value. Or at the time of a servo, the optical element 1 15 for 
rotatory polarization is set up, the output of light equipment 1 12 is adjusted to it, and it may be made to perform APC at it so that the 
light which passed the optical element 1 15 for rotatory polarization may serve as only P polarization component. When the light 
sensing portion of a photodetector 1 19 is divided into two or more fields and the phase space optical modulator 1 17 can also adjust the 
amount of transmitted lights, the amount of transmitted lights for every pixel in the phase space optical modulator 1 17 is adjusted, and 
you may make it adjust based on the output signal for every light sensing portion of a photodetector 1 19, so that the luminous-intensity 
distribution irradiated by the optical information record medium 1 may become homogeneity. 

[0161] In addition, in a setup at the time of the above-mentioned servo, the configuration of pickup 1 1 1 becomes being the same as 
that of the configuration of pickup of for [ to the usual optical disk / record and for playback ]. Therefore, the optical information 
record regenerative apparatus in the gestalt of this operation can also perform record and playback using the usual optical disk. 
[0162] Drawing 54 is the explanatory view showing the condition of light [ / near / in case the optical information record regenerative 
apparatus concerning the gestalt of this operation performs record and playback using the usual optical disk / the optical disk ]. In 
addition, in this drawing, the double-sided type optical disk 261 is mentioned as an example of the usual optical disk. In this optical 
disk 261, PURIGURUBU 265 is formed in the field by the side of the reflective film 263 in the transparence substrate 262, an optical 
disk 261 irradiates, the pit formed on PURIGURUBU 265 becomes irregular, and the light from an objective lens 123 side returns to 
an objective lens 123 side so that it may converge on PURIGURUBU 265. 

[0163] Next, the operation at the time of record is explained with reference to drawing 55 thru/or drawing 57 . The explanatory view 
showing the condition of the pickup 1 1 1 of drawing 55 at the time of record, drawing 56 , and drawing 5757 are explanatory views 
showing the condition of the light near the optical information record medium 1 at the time of record, respectively. In addition, below, 
as shown in drawing 56 , taking the case of the case where an air gap type thing is used, it explains as an optical information record 
medium 1. 

[0164] At the time of record, the space optical modulator 125 chooses a transparency condition (henceforth ON), and a cut off state 
(henceforth OFF) for every pixel according to the information to record, modulates the passing light spatially and generates 
information light. The phase space optical modulator 1 1 7 generates the reference beam for record which modulates the phase of light 
spatially and by which the phase of light was modulated spatially to the passing light by giving phase contrast 0 (rad) or pi (rad) 
alternatively on the basis of a predetermined phase for every pixel according to a predetermined modulation pattern. 
[0165] With the gestalt of this operation, as already explained, in case multiplex record of the information is carried out by phase- 
encoding multiplex, the core of an objective lens 123 is moved to a data area 7 using access within a visual field so that it may 
reciprocate within the section when the core of an objective lens 123 includes a part of data area 7 and address servo area 6 of the both 
sides. When the core of an objective lens 123 comes to the position in a data area 7, the output of light equipment 1 12 is alternatively 
made into the high power for record. 

[0166] By the collimator lens 1 13, light by which outgoing radiation was carried out from light equipment 1 12 is made into the 
parallel flux of light, and it passes ND filter 1 14 and the optical element 1 15 for rotatory polarization in order, and they carry out 
incidence to a polarization beam splitter 1 16. P polarization component of the light which carried out incidence to the polarization 
beam splitter 1 16 penetrates polarization beam splitter side 1 16a, passes the phase space optical modulator 1 17, and in that case, the 
phase of light is modulated spatially and it serves as a reference beam for record. Incidence of this reference beam for record is carried 
out to a beam splitter 1 1 8. It is reflected by beam splitter side 1 1 8a, and a part of reference beam for record which carried out 
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incidence to the beam splitter 118 passes a polarization beam splitter 120, and it carries out incidence to 2 division rotatory- 
polarization plate 121. Here, the reference beam for record which passed rotatory-polarization plate 121R of 2 division rotatory- 
polarization plate 121 turns into B polarization, and the reference beam for record which passed rotatory-polarization plate 121 L turns 
into A polarization. It is reflected by the starting mirror 122 and condensed with an objective lens 123, and the reference beam for 
record which passed 2 division rotatory-polarization plate 121 is irradiated by the optical information record medium 1 so that it may 
converge by the back side rather than the hologram layer 225 in the optical information record medium 1 . In addition, the starting 
mirror 122 is omitted in drawing 55 . 

[0167] On the other hand, it is reflected by polarization beam splitter side 1 16a, the space optical modulator 125 is passed, it becomes 
irregular spatially according to the information recorded in that case, and S polarization component of the light which carried out 
incidence to the polarization beam splitter 1 1 6 serves as information light. Incidence of this information light is carried out to a beam 
splitter 127. It is reflected by beam splitter side 127a, and is reflected by beam splitter side 120a of a polarization beam splitter 120, 
and incidence of a part of information light which carried out incidence to the beam splitter 127 is carried out to 2 division rotatory- 
polarization plate 121. Here, the information light which passed rotatory-polarization plate 121R of 2 division rotatory-polarization 
plate 121 turns into A polarization, and the information light which passed rotatory-polarization plate 121L turns into B polarization. It 
is reflected by the starting mirror 122 and condensed with an objective lens 123, and once converging and being spread in a near side, 
rather than the hologram layer 225 in the optical information record medium 1 , the information light which passed 2 division rotatory- 
polarization plate 121 is irradiated by the optical information record medium 1 so that the hologram layer 225 may be passed. 
[0168] Consequently, as shown in drawing 56 , in the hologram layer 225, the interference region 3 13 by the reference beam 31 1 for 
record and the information light 3 12 is formed. This interference region 313 makes a slack-like gestalt. In addition, as shown in 
drawing 55 , the convergence location of information light can be adjusted by adjusting the location 310 of a convex lens 126, and, 
thereby, the magnitude of an interference region 313 can be adjusted. 

[01 69] As shown in drawing 57 , within the hologram layer 225 Reference beam 3 1 1 A for record of A polarization which passed 
rotatory-polarization plate 1 2 1 L of 2 division rotatory-polarization plate 121, Reference beam 3 1 1 B for record of B polarization which 
information light 312A of A polarization which passed rotatory-polarization plate 121 R of 2 division rotatory-polarization plate 121 
interfered, and passed rotatory-polarization plate 121 R of 2 division rotatory-polarization plate 121, Information light 31 2B of B 
polarization which passed rotatory-polarization plate 121 L of 2 division rotatory-polarization plate 121 interferes, and these 
interference patterns are recorded in volume in the hologram layer 225. 

[01 70] Moreover, multiplex record of two or more information can be carried out in the same part of the hologram layer 225 by 
[ which are recorded ] changing the modulation pattern of the phase of the reference beam for record for every information. 
[0171] By the way, incidence is carried out to a photodetector 1 19, it is based on the output signal of this photodetector 1 19, and a part 
of reference beam for record which carried out incidence to the beam splitter 1 18 as shown in drawing 55 is Signal APCref by the 
APC circuit 146. It is generated. Moreover, incidence is carried out to a photodetector 128, it is based on the output signal of this 
photodetector 128, and a part of information light which carried out incidence to the beam splitter 127 is Signal APCobj by the APC 
circuit 147. It is generated. And these signals APCref and APCobj It is based, and APC is performed so that the ratio of the reference 
beam for record irradiated by the optical information record medium 1 and information luminous intensity may serve as optimal value. 
Specifically, the drive circuits 148 are Signals APCref and APCobj. A motor 142 is driven and the optical element 1 15 for rotatory 
polarization is adjusted so that it may compare and these may serve as a desired ratio. When the light sensing portion of a 
photodetector 1 19 is divided into two or more fields and the phase space optical modulator 1 17 can also adjust the amount of 
transmitted lights, the amount of transmitted lights for every pixel in the phase space optical modulator 1 17 is adjusted, and you may 
make it adjust based on the output signal for every light sensing portion of a photodetector 1 19, so that the intensity distribution of the 
reference beam for record irradiated by the optical information record medium 1 may become homogeneity. When similarly the light 
sensing portion of a photodetector 128 is divided into two or more fields and the space optical modulator 125 can also adjust the 
amount of transmitted lights, the amount of transmitted lights for every pixel in the space optical modulator 125 is adjusted, and you 
may make it adjust based on the output signal for every light sensing portion of a photodetector 128, so that the information luminous- 
intensity distribution irradiated by the optical information record medium 1 may become homogeneity. 

[0172] Moreover, at the gestalt of this operation, they are Signals APCref and APCobj. Based on the sum, APC is performed so that 
the reinforcement of the sum total of the reference beam for record and information light may serve as optimal value. As an approach 
of controlling the reinforcement of the sum total of the reference beam for record, and information light, there is control of the time 
profile of control of the peak value of the output of light equipment 1 12, the outgoing radiation pulse width in the case of carrying out 
outgoing radiation of the light in pulse, and outgoing radiation luminous intensity etc. 

[0173] Next, the operation at the time of fixing is explained with reference to drawing 58 and drawing 59 . The explanatory view and 
drawing 59 which show the condition of the pickup 1 1 1 of drawing 58 at the time of fixing are the explanatory view showing the 
condition of the light near the optical information record medium 1 at the time of fixing. As for the space optical modulator 125, all 
pixels are made into a cut off state at the time of fixing. The phase space optical modulator 1 17 is set up so that all the light that passes 
each pixel may become the same phase. From light equipment 1 12, outgoing radiation of the light is not carried out, but outgoing 
radiation of the ultraviolet radiation of S polarization for fixing is carried out from the light equipment 135 for fixing. 
[0174] By the collimator lens 134, light by which outgoing radiation was carried out from the light equipment 135 for fixing is made 
into the parallel flux of light, and carries out incidence to a polarization beam splitter 1 1 6, and it is reflected by polarization beam 
splitter side 1 16a, and it passes the phase space optical modulator 1 17, and it carries out incidence to a beam splitter 1 18. It is reflected 
by beam splitter side 1 18a, and a part of light which carried out incidence to the beam splitter 1 18 passes a polarization beam splitter 
120, and it carries out incidence to 2 division rotatory-polarization plate 121 . Here, the light which passed rotatory-polarization plate 
1 21 R of 2 division rotatory-polarization plate 121 turns into B polarization, and the light which passed rotatory-polarization plate 
121L turns into A polarization. It is reflected by the starting mirror 122 and condensed with an objective lens 123, and the light which 
passed 2 division rotatory-polarization plate 121 is irradiated by the information record medium 1 so that it may converge on 
PURIGURUBU which is in a back side rather than the hologram layer 225 in the optical information record medium 1 . And this light 
is fixed to the interference pattern currently formed in the interference region 3 13 in the hologram layer 225. In addition, the starting 
mirror 1 22 is omitted in drawing 58 . 

[0175] In addition, positioning (servo) of the light for fixing to the optical information record medium 1 can be performed like 
positioning of the reference beam for record at the time of record, and information light. 

[0176] Moreover, incidence is carried out to a photodetector 1 19, it is based on the output signal of this photodetector 1 19, and a part 
of light for fixing which carried out incidence to the beam splitter 1 1 8 is Signal APCref by the APC circuit 146. It is generated. And 
this signal APCref It is based, and APC is performed so that the quantity of light of the light for fixing irradiated by the optical 
information record medium 1 may become fixed. Specifically, it is Signal APCref. The output of the light equipment 135 for fixing is 
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adjusted so that it may become equal to a predetermined value. When the light sensing portion of a photodetector 1 19 is divided into 
two or more fields and the phase space optical modulator 1 17 can also adjust the amount of transmitted lights, the amount of 
transmitted lights for every pixel in the phase space optical modulator 1 1 7 is adjusted, and you may make it adjust based on the output 
signal for every light sensing portion of a photodetector 1 19, so that the luminous- in tensity distribution for fixing irradiated by the 
optical information record medium 1 may become homogeneity. 

[0177] Next, the operation at the time of playback is explained with reference to drawing 60 thru/or drawing 62 . The explanatory 
view showing the condition of the pickup 1 1 1 of drawing 60 at the time of playback, drawing 61 , and drawing 6262 are explanatory 
views showing the condition of the light near the optical information record medium 1 at the time of playback, respectively. 
[0178] As for the space optical modulator 125, all pixels are made into a cut off state at the time of playback. The phase space optical 
modulator 1 17 generates the reference beam for playback which modulates the phase of light spatially and by which the phase of light 
was modulated spatially to the passing light by giving phase contrast 0 (rad) or pi (rad) alternatively on the basis of a predetermined 
phase for every pixel according to a predetermined modulation pattern. Here, let the modulation patterns of the phase of the reference 
beam for playback be the modulation pattern of the phase of the reference beam for record at the time of record of the information 
which it is going to reproduce, and a pattern symmetrical with a point to the core of the phase space optical modulator 1 17 in this 
example. 

[0179] By the collimator lens 113, light by which outgoing radiation was carried out from light equipment 1 12 is made into the 
parallel flux of light, and it passes ND filter 1 14 and the optical element 1 15 for rotatory polarization in order, and they carry out 
incidence to a polarization beam splitter 1 16. It is reflected by polarization beam splitter side 1 16a, and S polarization component of 
the light which carried out incidence to the polarization beam splitter 1 16 is intercepted by the space optical modulator 125. P 
polarization component of the light which carried out incidence to the polarization beam splitter 1 16 penetrates polarization beam 
splitter side 1 16a, passes the phase space optical modulator 1 17, and in that case, the phase of light is modulated spatially and it serves 
as a reference beam for playback. Incidence of this reference beam for playback is carried out to a beam splitter 1 18. It is reflected by 
beam splitter side 1 1 8a, and a part of reference beam for playback which carried out incidence to the beam splitter 1 1 8 passes a 
polarization beam splitter 120, and it carries out incidence to 2 division rotatory-polarization plate 121 . Here, the reference beam for 
playback which passed rotatory-polarization plate 121R of 2 division rotatory-polarization plate 121 turns into B polarization, and the 
reference beam for playback which passed rotatory-polarization plate 121L turns into A polarization. It is reflected by the starting 
mirror 122 and condensed with an objective lens 123, and the reference beam for playback which passed 2 division rotatory- 
polarization plate 121 is irradiated by the optical information record medium 1 so that it may converge by the back side rather than the 
hologram layer 225 in the optical information record medium 1 . In addition, the starting mirror 1 22 is omitted in drawing 60 . 
[01 80] In addition, positioning (servo) of the reference beam for playback to the optical information record medium 1 can be 
performed like positioning of the reference beam for record at the time of record, and information light. 

[0181] As shown in drawing 62 , reference beam 3 15B for playback of B polarization which passed rotatory-polarization plate 121R 
of 2 division rotatory-polarization plate 121 passes the hologram layer 225, and it reflects in the reflector in the convergence location 
by the side of the back of the hologram layer 225, and it passes the hologram layer 225 again. At this time, reference beam 31 5B for 
playback after reflecting in a reflector passes through the part where reference beam 3 1 1 A for record was irradiated in the interference 
region 3 13 at the time of record, and has become the light of the same modulation pattern as reference beam 3 1 1 A for record. 
Therefore, playback light 3 16B corresponding to information light 3 12A at the time of record occurs from an interference region 313 
by this reference beam 3 15B for playback. This playback light 316B advances to an objective lens 123 side. 
[01 82] Similarly, reference beam 3 15 A for playback of A polarization which passed rotatory-polarization plate 121L of 2 division 
rotatory-polarization plate 121 passes the hologram layer 225, and it reflects in the reflector in the convergence location by the side of 
the back of the hologram layer 225, and it passes the hologram layer 225 again. At this time, reference beam 3 1 5 A for playback after 
reflecting in a reflector passes through the part where reference beam 3 1 IB for record was irradiated in the interference region 313 at 
the time of record, and has become the light of the same modulation pattern as reference beam 3 1 IB for record. Therefore, playback 
light 3 16 A corresponding to information light 3 12B at the time of record occurs from an interference region 3 13 by this reference 
beam 315A for playback. This playback light 316A advances to an objective lens 123 side. 

[01 83] After playback light 3 16B of B polarization passes an objective lens 123, it passes rotatory-polarization plate 121R of 2 
division rotatory-polarization plate 121, and becomes the light of P polarization. After playback light 31 6A of A polarization passes an 
objective lens 123, it passes rotatory-polarization plate 121L of 2 division rotatory-polarization plate 121, and becomes the light of P 
polarization. Incidence of the playback light which passed 2 division rotatory-polarization plate 121 is carried out to a polarization 
beam splitter 120, and it penetrates polarization beam splitter side 120a, and it carries out incidence to a beam splitter 1 18. A part of 
playback light which carried out incidence to the beam splitter 118 penetrates beam splitter side 1 18a, it passes the image formation 
lens 132, and it carries out incidence to the CCD array 133. In addition, as shown in drawing 60 , the image formation condition of the 
playback light to the CCD array 133 can be adjusted by adjusting the location of the image formation lens 132. 

[0184] On the CCD array 133, image formation of the pattern of ON by the space optical modulator 125 at the time of record and OFF 
is carried out, and information is reproduced by detecting this pattern. In addition, when the modulation pattern of the reference beam 
for record is changed and multiplex record of two or more information is carried out at the hologram layer 225, only the information 
corresponding to the reference beam for record of the modulation pattern of the reference beam for playback and a modulation pattern 
symmetrical with a point is reproduced among two or more information. 

[0185] Moreover, incidence is carried out to a photodetector 1 19, it is based on the output signal of this photodetector 119, and a part 
of reference beam for playback which carried out incidence to the beam splitter 1 18 is Signal APCref by the APC circuit 146. It is 
generated. And this signal APCref It is based, and APC is performed so that the quantity of light of the reference beam for playback 
irradiated by the optical information record medium 1 may become fixed. Specifically, it is Signal APCref. The drive circuit 148 
drives a motor 142 and adjusts the optical element 1 15 for rotatory polarization so that it may become equal to a predetermined value. 
Or at the time of playback, the optical element 1 15 for rotatory polarization is set up, the output of light equipment 1 12 is adjusted to 
it, and it may be made to perform APC at it so that the light which passed the optical element 1 1 5 for rotatory polarization may serve 
as only P polarization component When the light sensing portion of a photodetector 1 19 is divided into two or more fields and the 
phase space optical modulator 1 17 can also adjust the amount of transmitted lights, the amount of transmitted lights for every pixel in 
the phase space optical modulator 1 1 7 is adjusted, and you may make it adjust based on the output signal for every light sensing 
portion of a photodetector 1 19, so that the intensity distribution of the reference beam for playback irradiated by the optical 
information record medium 1 may become homogeneity. 

[0186] In the gestalt of this operation, the CCD array 133 also uses what can detect the light of three colors of R, G, and B for the laser 
beam of three colors of R, G, and B, using the thing in which outgoing radiation is possible as light equipment 1 12. Further moreover, 
as an optical information record medium 1 By using what has the three-layer hologram layer from which an optical property changes 
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only with the light of each color of R, G, and B, respectively, by the same modulation pattern of the reference beam for record It 
becomes possible to record three kinds of information on the same part of the optical information record medium 1, and it becomes 
possible to carry out multiplex record of more information, as the record medium which has the three-layer above hologram layers — 
for example, HRFmade from DuPont- there is 700X059-20 (trade name). 

[01 87] As mentioned above, in performing multiplex record of the information by the light of three colors of R, G, and B, it records 
information by time sharing for every color of R, G, and B to the same part of the optical information record medium 1. Although the 
modulation pattern of information light is changed for every color of R, G, and B in that case, the modulation pattern of the reference 
beam for record is not changed. When each pixel of the information light for every color supports the information on binary (i.e., when 
each pixel is expressed by ** or dark), here It becomes possible from performing multiplex record of the information by the light of 
three colors of R, G, and B to record the information on eight (= 23) value per each pixel by setting B to LSB (least significant bit), 
setting R as MSB (most significant bit). It is per [ n3 ] each pixel from performing multiplex record of the information by the light of 
three colors of R, G, and B, when the space optical modulator 125 can adjust the amount of transmitted lights more than a three-stage 
and each pixel of the information light for every color supports the information on n (n is three or more integers) gradation. It becomes 
possible to record the information on a value. 

[01 88] Various approaches are possible for playback of the information at the time of performing multiplex record of the information 
by the light of three colors of R, G, and B as follows. That is, only the information recorded using the light of any 1 color of R, G, and 
B, then the light of the same color as the reference beam for playback in the reference beam for playback is reproduced. When the 
reference beam for playback is made into the light of two colors of the arbitration of R, G, and the B, only two kinds of information 
recorded using the light of the two same colors as the reference beam for playback is reproduced. Two kinds of this information is 
divided into the information for every color in the CCD array 133. Moreover, when the reference beam for playback is made into the 
light of three colors of R, G, and B, all of three kinds of information recorded using the light of three colors are reproduced. Three 
kinds of this information is divided into the information for every color in the CCD array 133. In addition, when the optical 
information record medium 1 has a layer for every color of R, G, and B, in the layer for every color, phase-encoding multiplex 
performs multiplex record, respectively. This does so the effectiveness that the reconstruction image of the pattern for every color of 
R, G, and B is acquired, for every modulation partem of the phase of a reference beam. 

[0189] Next, with reference to drawing 63 and drawing 64 , the direct rendering (it is described as DRAW below Direct Rrad After 
Write;.) function which the optical information record regenerative apparatus concerning the gestalt of this operation has, and the light 
power control (it is described as WPC below Write Power Controll;.) function at the time of multiplex record are explained. 
[01 90] Introduction and a DRAW function are explained. A DRAW function is a function which reproduces recorded information 
immediately after informational record. It becomes possible to collate recorded information immediately after informational record by 
this function (Verify). 

[0191] Hereafter, with reference to drawing 55 and drawing 57 , the principle of the DRAW function in the gestalt of this operation is 
explained. First, in the gestalt of this operation, in using a DRAW function, let the modulation pattern of the reference beam for record 
be a pattern symmetrical with a point to the core of the phase space optical modulator 1 1 7. Reference beam 3 1 1 A for record of A 
polarization which passed rotatory-polarization plate 121 L of 2 division rotatory-polarization plate 121 within the hologram layer 225 
at the time of record, Reference beam 31 IB for record of B polarization which information light 312A of A polarization which passed 
rotatory-polarization plate 121R of 2 division rotatory-polarization plate 121 interfered, and passed rotatory-polarization plate 12 1R of 
2 division rotatory-polarization plate 121, Information light 31 2B of B polarization which passed rotatory-polarization plate 121L of 2 
division rotatory-polarization plate 121 interferes, and these interference patterns are recorded in volume in the hologram layer 225. 
[0192] Thus, if an interference pattern begins to be recorded in the hologram layer 225, the playback light of A polarization will occur 
from the part where the interference pattern was recorded by reference beam 3 1 IB for record by the light reflected in the reflector 
which has reference beam 3 1 1 A for record of A polarization which passed rotatory-polarization plate 121L of 2 division rotatory- 
polarization plate 121 in the convergence location by the side of the back of the hologram layer 225. After this playback light advances 
to an objective lens 123 side and passes an objective lens 123, it passes rotatory-polarization plate 121L of 2 division rotatory- 
polarization plate 121, and turns into light of P polarization. The playback light of B polarization occurs from the part where the 
interference partem was recorded by reference beam 31 1 A for record by the light reflected in the reflector which similarly has 
reference beam 3 1 IB for record of B polarization which passed rotatory-polarization plate 121R of 2 division rotatory-polarization 
plate 121 in the convergence location by the side of the back of the hologram layer 225. After this playback light advances to an 
objective lens 123 side and passes an objective lens 123, it passes rotatory-polarization plate 121R of 2 division rotatory-polarization 
plate 121, and turns into light of P polarization. Incidence of the playback light which passed 2 division rotatory-polarization plate 121 
is carried out to a polarization beam splitter 120, and it penetrates polarization beam splitter side 120a, and it carries out incidence to a 
beam splitter 1 18. A part of playback light which carried out incidence to the beam splitter 1 1 8 penetrates beam splitter side 1 18a, and 
it passes the image formation lens 132, and incidence of it is carried out to the CCD array 133, and it is detected. Thus, the recorded 
information is reproducible immediately after informational record. 

[0193] In drawing 63 , a sign 321 shows an example of the relation between the elapsed time after the recording start of the 
information in one place of the optical information record medium 1, and the output level of the CCD array 133. Thus, after an 
informational recording start, according to the degree of record of the interference pattern in the optical information record medium 1, 
the output level of the CCD array 133 becomes large gradually, reaches maximum in a certain time of day, and becomes small 
gradually after that. It can be said that the diffraction efficiency by the recorded interference pattern (henceforth a record pattern) is 
large, so that the output level of the CCD array 133 is large. Therefore, the record pattern of desired diffraction efficiency can be 
formed by stopping record, when the output level of the CCD array 133 turns into an output level corresponding to desired diffraction 
efficiency at the time of record. 

[0194] With the gestalt of this operation, in order to form the record pattern of desired diffraction efficiency preferably using a DRAW 
function as mentioned above, a test area is suitably prepared in the optical information record medium 1 . With a test area, it is the field 
which can record information by holography like a data area 7. And a controller 90 performs the following actuation preferably at the 
time of informational record. That is, a controller 90 performs beforehand actuation which records the predetermined data for a test in 
a test area, and detects the profile of the output level of the CCD array 133 as shown in drawing 63 . At this time, preferably, the ratio 
of the output of light equipment 1 12 and the quantity of light of the reference beam for record and information light is changed, and it 
is [ two or more / in a test area ]. As record of the data for a test and detection actuation of the profile of the output level of the CCD 
array 133 are performed, for example, signs 321-323 showed drawing 63 Two or more profiles are detected and it is made to perform 
record actuation of actual information on the conditions corresponding to the profile which chose and chose the optimal profile out of 
it. 

[0 1 95] Moreover, a controller 90 finds the output level corresponding to desired diffraction efficiency, or the time amount from the 
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recording start from which the output level is obtained based on the detected profile or the selected profile. In the case of actual 
informational record, a controller 90 supervises the output level of the CCD array 133, and if the output level reaches the output level 
corresponding to the diffraction efficiency of the request for which it asked beforehand, it will stop record. Or in the case of actual 
informational record, if a controller 90 reaches time amount from the recording start from which the output level corresponding to the 
diffraction efficiency of the request for which the elapsed time after initiation of record asked beforehand is obtained, it will stop 
record. Such actuation enables it to form the record pattern of desired diffraction efficiency to the optical information record medium 
1. 

[0196] Moreover, with the gestalt of this operation, recorded information can be collated as mentioned above using a DRAW function, 
circuitry required in order that drawing 64 may perform this collating in the optical information record regenerative apparatus 
concerning the gestalt of this operation was shown — it is. As shown in this drawing, an optical information record regenerative 
apparatus The information to record is given from a controller 90 and it is a space optical modulator ( drawing 64 describes SLM.) 
about this information. The encoder 33 1 encoded so that it may become data of the modulation pattern of 125, The decoder 322 which 
decrypts the output data of the CCD array 133 so that it may become data of the gestalt to which it is given by the encoder 33 1 from a 
controller 90, The data given to an encoder 33 1 from a controller 90 are compared with the data obtained by the decoder 322, and it 
has the comparator 333 which sends the information on a comparison result to a controller 90. A comparator 333 sends whenever 
[ two data's which make information's on comparison result, for example, are compared coincidence ], or, the information on an error 
rate (error rate) to a controller 90. When the information on the comparison result sent from a comparator 333 is within the limits 
which can restore the error of data, a controller 90 continues record actuation, and when [ that the information on a comparison result 
can restore the error of data ] out of range, it stops record actuation. 

[0197] Thus, according to the optical information record regenerative apparatus concerning the gestalt of this operation, since it has 
the DRAW function, even if there is disturbance of the sensibility unevenness of the optical information record medium 1, change of 
external environmental temperature, and the output of light equipment 1 12, such as fluctuation, record actuation can be performed in 
the state of the optimal record. 

[0198] Moreover, since it has the function which collates informational record and information recorded on coincidence according to 
the gestalt of this operation, a high speed is recordable, maintaining high dependability. Especially this function is useful when 
recording information on a high transfer rate. Since the check of the information recorded during record actuation by the function of 
collating in the gestalt of this operation in the operation with same with performing overwrite reproducing information in the condition 
that informational fixing is not performed although it was not desirable since the quality of nothing and the recorded information was 
made to deteriorate is completed, a problem produces. 

[0199] Next, the WPC function at the time of multiplex record is explained. When changing the modulation pattern of the reference 
beam for record and carrying out multiplex record of two or more information in the same part of the optical information record 
medium 1, the diffraction efficiency of the record pattern with which record was performed previously falls gradually by record 
performed after that, each record pattern for every information by which multiplex record is carried out with the WPC function in the 
gestalt of this operation at the time of multiplex record - abbreviation - as the same diffraction efficiency is acquired, it is the 
function which controls the reference beam for record and information light at the time of record. 

[0200] Here, the diffraction efficiency of a record pattern carries out record of how many times of sum totals to the same part of the 
modulation pattern of the irradiation time of the reference beam for record and information luminous intensity, the reference beam for 
record, and information light, the reference beam for record, and an information luminous-intensity ratio and the reference beam for 
record, and the optical information record medium 1, and depends for it on the parameter of the what time record of them etc. 
Therefore, what is necessary is just to control at least one of two or more of these parameters by the WPC function. What is necessary 
is just to control the reference beam for record and information luminous intensity, and irradiation time, in order to control simply. In 
controlling the reference beam for record, and information luminous intensity, the record performed behind makes reinforcement 
small. In controlling the irradiation time of the reference beam for record, and information light, the record performed behind shortens 
irradiation time. 

[0201] It is based on the profile of the output level of the CCD array 133 as shown in drawing 63 for which it asked beforehand, and 
the reference beam for record and information light at the time of record of eye 1 - m (m is two or more integers) time are controlled 
by the WPC function in the gestalt of this operation. The example of the irradiation time in the case of controlling the irradiation time 
of the reference beam for record and information light is shown in drawing 63 . That is, in the example shown in drawing 63 , five 
records shall be carried out to the same part of the optical information record medium 1, and it is Tl , T2, T3, T four, and T5. The 
irradiation time of the reference beam for record at the time of the 5th record and information light is expressed at the time of the 4th 
record at the time of the 3rd record at the time of the 2nd record at the time of the 1st record, respectively. 

[0202] Thus, according to the gestalt of this operation, abbreviation etc. can spread and carry out diffraction efficiency of each record 
pattern for every information by which multiplex record is carried out. 

[0203] By the way, according to the optical information record regenerative apparatus concerning the gestalt of this operation, it 
becomes possible to record a lot of information on the optical information record medium 1 at high density. This means that the 
amount of the information lost by it also becomes large, if a defect etc. arises in the optical information record medium 1 and it 
becomes impossible to reproduce a part of information after informational record. With the gestalt of this operation, since lack of such 
information is prevented and dependability is raised, information adapting a RAID (Redundant Arrays of Inexpensive Disks) 
technique can be recorded so that it may explain below. 

[0204] A RAID technique is a technique which raises the dependability of record by using two or more hard disk drive units, and 
recording data as having redundancy. RAID is classified into five from RAID-1 to RAID-5. The following explanation explains taking 
the case of typical RAID-1, RAID-3, and RAID-5. RAID-1 is a method which writes in the same contents as two hard disk drive units, 
and it is also called mirroring. RAID-3 are a method which generates parity data and is written in other one hard disk drive unit while 
they divide input data into fixed die length and record it on two or more hard disk drive units. RAID-5 are a method which distributes 
a parity block to all hard disk drive units while recording them on other hard disk drive units by considering the parity data to the data 
block which corresponds mutually [ each hard disk drive unit ] while enlarging the unit (block) of division of data and recording on 
one hard disk drive unit by making one division data into a data block as a parity block. 

[0205] The informational record approach (henceforth the distributed record approach) of having applied the RAID technique in the 
gestalt of this operation transposes the hard disk drive unit under explanation of above-mentioned RAID to the interference region 313 
in the optical information record medium 1 , and records information. 

[0206] Drawing 65 is the explanatory view showing an example of the distributed record approach in the gestalt of this operation. In 
this example, the information which should be recorded on the optical information record medium 1 is recording on a series of data 
DAT Al , DATA2, and DAT A3 and two or more interference regions 3 1 3a-3 13e which shall be - and can set the same data DAT Al , 
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DATA2, and DATA3 and — to the optical information record medium 1 . In addition, in each interference regions 3 13a-3 13e, 
multiplex record of two or more data is carried out by phase-encoding multiplex, respectively. This record approach corresponds to 
RAID-1. According to this record approach, even if playback of data becomes impossible in either of two or more interference regions 
3 13a-3 13e, data are reproducible from other interference regions. 

[0207] Drawing 66 is the explanatory view showing other examples of the distributed record approach in the gestalt of this operation. 
In this example, while the information which should be recorded on the optical information record medium 1 shall be a series of data 
DAT Al, DATA2, DATA3, -, DATA 12, divides this data and records on two or more interference regions 3 13a-3 13d, the parity data 
to the data recorded on two or more interference regions 3 1 3a-3 13d are generated, and this parity data is recorded on interference 
region 3 13e. When it explains more concretely, by this record approach Data DAT A1-DATA4 is recorded on interference regions 
313a-313d, respectively. The parity data PARITY to data DAT A1-DATA4 (1-4) are recorded on interference region 313e. Data DAT 
A5 - DATA 8 are recorded on interference regions 313a-313d, respectively. The parity data PARITY to data DAT A5 - DATA 8 (5-8) 
are recorded on interference region 3 13e. Data DAT A9 - DATA 12 are recorded on interference regions 313a-313d, respectively, and 
the parity data PARITY to data DAT A9 - DATA 12 (9-12) are recorded on interference region 3 13e. In addition, in each interference 
regions 313a-3 13e, multiplex record of two or more data is carried out by phase-encoding multiplex, respectively. This record 
approach corresponds to RAID-3. According to this record approach, even if playback of data becomes impossible in two or more 
interference regions [ 313a-3 13d ] either, data can be restored using the parity data currently recorded on interference region 3 13e. 
[0208] Drawing 67 is the explanatory view showing the example of further others of the distributed record approach in the gestalt of 
this operation. In this example, the information which should be recorded on the optical information record medium 1 shall be a series 
of data DAT Al, DATA2, DAT A3, — , DATA 12, and divides this data. While recording on four interference regions among two or 
more interference regions 3 13a-313e, the parity data to the data recorded are generated and this parity data is recorded on the 
remaining interference regions of two or more interference regions 3 13a-313e. Moreover, by this approach, a sequential change of the 
interference region which records parity data is made. When it explains more concretely, by this record approach Data DAT Al- 
DATA4 is recorded on interference regions 3 13a-3 13d, respectively. The parity data PARITY to data DAT A1-DATA4 (1-4) are 
recorded on interference region 313e. Data DAT A5 - DATA 8 are recorded on interference regions 31 3a-3 13c and 313e, respectively. 
The parity data PARITY to data DAT A5 - DATA8 (5-8) are recorded on 313d of interference regions. Data DAT A9 - DATA 12 are 
recorded on interference regions 313a, 3 13b, 313d, and 3 13e, respectively, and the parity data PARITY to data DAT A9 - DATA 12 
(9-12) are recorded on interference region 313c. In addition, in each interference regions 313a-313e, multiplex record of two or more 
data is carried out by phase-encoding multiplex, respectively. This record approach corresponds to RAID-5. According to this record 
approach, even if playback of data becomes impossible in either of two or more interference regions which recorded data, data can be 
restored using parity data. 

[0209] For example, the distributed record approach as shown in drawing 65 thru/or drawing 67 is performed under control of the 
controller 90 as a control means. 

[0210] Drawing 68 shows an example of arrangement of two or more interference regions used by the above-mentioned distributed 
record approach. In this example, the interference region used by the distributed record approach is made into two or more interference 
regions 313 adjoined in one truck. In this case, as for two or more interference regions 3 13 used by the distributed record approach, it 
is desirable to consider as the interference region within the limits in which access within a visual field is possible. That is because a 
high speed can be accessed to each interference region 313. 

[021 1] Drawing 69 shows other examples of arrangement of two or more interference regions used by the above-mentioned distributed 
record approach. In this example, two or more interference regions used by the distributed record approach are made into two or more 
interference regions 313 which adjoin in radial [ 331 ] and the direction 332 of a truck of the optical information record medium 1 
two-dimensional. In this case, as for two or more interference regions 313 which adjoin in the direction 332 of a truck among two or 
more interference regions used by the distributed record approach, it is desirable to consider as the interference region within the limits 
in which access within a visual field is possible. That is because a high speed can be accessed to each interference region 313 which 
adjoins in the direction 332 of a truck. 

[0212] In addition, two or more interference regions 313 located at intervals are distributed without recording on two or more 
adjoining interference regions 313, and you may make it record a series of data by the distributed record approach in the gestalt of this 
operation. 

[0213] Although the distributed record approach in the case of carrying out multiplex record of two or more data by phase-encoding 
multiplex has been explained to one interference region 3 1 3 so far, when carrying out multiplex record of two or more data, the 
distributed record approach can be realized by other approaches. As the example, the distributed record approach in the case of 
carrying out multiplex record of two or more data using the approach of shift multiplexing (shift multiplexing) is explained with 
reference to drawing 70 . Shift multiplexing is the approach of forming two or more interference regions 3 13 to the optical information 
record medium 1 , so that it may shift horizontal little by little mutually and a part may lap, and carrying out multiplex record of two or 
more information, as shown in drawing 70 . In addition, although drawing 70 showed the example by which two or more interference 
regions 313 used by the distributed record approach are arranged two-dimensional, two or more interference regions 313 used by the 
distributed record approach may be arranged so that it may adjoin in the same truck. Moreover, in drawing 70 , the arrow head shown 
with the sign 334 expresses the sequence of record. By the distributed record approach using multiplexing, data and parity data which 
were divided from a series of data are distributed and recorded on two or more interference regions 313. 

[0214] Moreover, when using together phase-encoding multiplex and shift multiplexing and carrying out multiplex record of two or 
more data, the distributed record approach can be realized. Drawing 7171 shows the example formed so that the interference region 
313 which carries out multiplex record of the information by phase-encoding multiplex might be formed without lapping mutually, 
and the interference region 313 which adjoins about radial [ of the information record medium 1 / 331 ] using shift multiplexing might 
shift horizontal little by little mutually and a part might lap about the direction 332 of a truck of the information record medium 1 . 
Each interference region 3 1 3 in this example is treated like the interference regions 3 13a-3 13e in drawing 65 thru/or drawing 67 , 
respectively. 

[0215] Next, with reference to drawing 72 and drawing 73 , the JUKU equipment using the optical information record regenerative 
apparatus applied to the gestalt of this operation as an application of the optical information record regenerative apparatus concerning 
the gestalt of this operation is explained. In addition, JUKU equipment is amass information record regenerative apparatus which has 
the autochanger style which exchanges record media. 

[0216] The perspective view in which drawing 72 shows the appearance of JUKU equipment, and drawing 73 are the block diagrams 
showing the circuitry of JUKU equipment. The front panel block 401 with which this JUKU equipment was formed in the whole 
surface side of JUKU equipment, The robotics block 402 which constitutes the interior of JUKU equipment, and the rear panel block 
403 formed in the rear-face side of JUKU equipment, The 1 st disk array 404 to which it is prepared in the interior of JUKU 
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equipment, and conies to connect two or more optical information record regenerative apparatus, It has the 2nd disk array 405 to 
which it comes to connect two or more same optical information record regenerative apparatus, and the electric power supply block 

406 which supplies predetermined power to each part of JUKU equipment. 

[0217] The front panel block 401 is equipped with the front door 407 opened and closed in case each disk array 404,405 is exchanged, 
and the front panel 408. 

[021 8] The keypad 409 which has various actuation keys in the front panel 408, For example, the display 410 for displaying a mode of 
operation etc. and the functional switch 41 1 for specifying closing motion of a front door 407, While transmitting to the mail slot 412 
which are insertion of the optical information record medium 1 and an exhaust port, and the mail box which does not illustrate the 
optical information record medium 1 inserted through the mail slot 412 The motor 413 for a transfer which transmits the optical 
information record medium 1 to discharge to a mail slot 412 from a mail box, and the full sensor 414 which detects that the optical 
information record medium 1 inserted into JUKU equipment reached convention number of sheets are formed. 
[0219] The door sensor 415 which detects the switching condition of a front door 407, the door-lock solenoid 416 for carrying out 
closing motion control of the front door 407, and the interlock switch 417 which carries out closing motion control of the front door 

407 according to actuation of the functional switch 41 1 are formed in the front door 407. 

[0220] The robotics block 402 is established so that a laminating may be carried out to the top-face section of the lower magazine 421 
which can contain the optical information record medium 1 of ten sheets, and this lower magazine 421 to that interior, and it has the up 
magazine 422 which can contain the optical information record medium 1 of ten sheets, and the controller block 423 which performs 
control of the whole JUKU equipment in that interior. 

[0221] Moreover, the motor 424 for grip actuation for the robotics block 402 to control the grip actuation of the manipulator which is 
not illustrated for which the optical information record medium 1 inserted into JUKU equipment is moved to a predetermined part, 
The motor controller 425 for grip actuation which controls the rotational frequency and hand of cut of the motor 424 for grip actuation 
according to control of the controller block 423, The engine speed and hand of cut of the motor 424 for grip actuation are detected, and 
it has the encoder 426 for grip actuation which supplies this detection data to the controller block 23. Moreover, the robotics block 402 
detects the rotational-motion operation motor 427 for carrying out the roll control of the manipulator to the direction of a clockwise 
rotation, the direction of a counterclockwise rotation, or a longitudinal direction, the rotational-motion operation motor controller 428 
which controls the rotational frequency and the hand of cut of the rotational-motion operation motor 427 according to control of the 
controller block 423, and the rotational frequency and the hand of cut of the rotational-motion operation motor 427, and has the 
rotational-motion operation encoder 429 which supplies this detection data to the controller block 423. Moreover, robotics block 402 
detects the vertical-movement operation motor 430 for carrying out migration control of the manipulator in the vertical direction, the 
vertical-movement operation motor controller 431 which controls the rotational frequency and the hand of cut of the vertical- 
movement operation motor 430 according to control of the controller block 423, and the rotational frequency and the hand of cut of a 
vertical-movement operation motor 430, and has the vertical-movement operation encoder 432 which supplies to the controller block 
423 in this detection data. 

[0222] Moreover, the robotics block 402 has the motor controller 433 for a transfer which controls the rotational frequency and hand 
of cut of the motor 413 for a transfer for performing insertion discharge actuation of the optical information record medium 1 through 
a mail slot 412, and the clear pass sensor 434 and the clear pass emitter 420. 

[0223] The rear panel block 403 has the connector terminal 435 for RS232C which is an input/output terminal for serial transmissions, 
the connector terminal 436 for UPS (Uninterruptible Power System), the 1st connector terminal 437 for SCSI (Small Computer 
System Interface) which is an input/output terminal for parallel transmission, the 2nd connector terminal 438 for SCSI which is the 
same input/output terminal for parallel transmission, and AC (alternating current) power-source connector terminal 439 connected to a 
source power supply. 

[0224] The connector terminal 435 for RS232C and the connector terminal 436 for UPS are connected to the controller block 423, 
respectively. The controller block 423 changes the parallel data from each disk array 404,405 into serial data, and supplies them to the 
connector terminal 435 for RS232C while it changes into parallel data the serial data supplied through the connector terminal 435 for 
RS232C and supplies it to each disk array 404,405. 

[0225] Moreover, each connector terminal 437,438 for SCSI is connected to the controller block 423 and each disk array 404,405. 
Each disk array 404,405 delivers immediate data through each connector terminal 437,438 for SCSI, and the controller block 423 
changes the parallel data from each disk array 404,405 into serial data, and it supplies it to the connector terminal 435 for RS232C. 
[0226] Moreover, the AC power connector terminal 439 is connected to the electric power supply block 406. The electric power 
supply block 406 forms each power of +5V, +12V, +24V, and -24V based on the source power supply incorporated through this AC 
power connector terminal 439, and supplies it to other the block of each. 

[0227] The manipulator which is not illustrated is equipped with the mechanical component the upper and lower sides, right and left, 
order, and for carrying out a roll control for the carriage which has the gripper which operates having held at a time one optical 
information record medium 1 transmitted to the mail box through the mail slot 412 etc., the carriage attaching part holding this 
carriage, and carriage. The shape of an abbreviation rectangle is formed in that bottom surface part, it applies to the top-face section of 
JUKU equipment from the four corners of the shape of this rectangle, and four stanchions set up so that it might become perpendicular 
to a bottom surface part are prepared in the interior of JUKU equipment, a carriage attaching part — carriage — rotation before and 
after right and left - free - holding -****- the both ends - four stanchions - meeting - a carriage attaching part — the upper and 
lower sides - it has the stanchion grasping section which grasps a stanchion so that it may be movable. 

[0228] A carriage mechanical component generates the driving force for having held the optical information record medium 1 by the 
gripper while it generates the driving force for carrying out migration control of such a manipulator up and down along with a 
stanchion and generates the driving force right and left, order, and for carrying out a roll control for carriage. 
[0229] As shown in drawing 72 , the cantilevered suspension of the closing motion of an end is made free on the hinge 450, and a 
front door 407 pulls out the lower magazine 421, the up magazine 422, and the 1st and 2nd disk array 404,405, respectively, or can 
equip now with them by opening and closing this front door 407. Each magazine 421,422 has the box configuration contained in the 
form which carried out the laminating of the optical information record medium 1 of ten sheets contained by the cartridge, respectively 
in parallel to the bottom surface part of JUKU equipment, and the optical information record medium 1 is inserted from the tooth-back 
side (field side which carries out phase opposite at the transverse-plane side in which the front door 407 is formed when JUKU 
equipment is equipped with each magazine 421 ,422) of each magazine 421,422. Wearing of this optical information record medium 1 
can be performed by once, when a user equips JUKU equipment with each magazine 421 ,422 which took out each magazine 421,422, 
contained manually and contained the optical information record medium 1 . Moreover, a manipulator equips each magazine 42 1 ,422 
with the optical information record medium 1 with which the inserted optical information record medium 1 was transmitted to the mail 
box, and was transmitted to this mail box by inserting the optical information record medium 1 through a mail slot 412. Thereby, each 
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magazine 421,422 can be automatically equipped with the optical information record medium 1. 

[0230] the 1st and 2nd disk arrays 404,405 - respectively - a RAID controller and the 1- it has the drive array which the 5th optical 
information record regenerative apparatus was connected, and was constituted. 

[023 1] Each optical information record regenerative apparatus has the disk insertion exhaust port, respectively, and the optical 
information record medium 1 is discharged by each optical information record regenerative apparatus from insertion or each optical 
information record regenerative apparatus through this disk insertion exhaust port. Moreover, it connects with the controller block 423 
and a RAID controller controls each optical information record regenerative apparatus by control of the controller block 423 according 
to the recording method of RAID1, RAID3, or RAID5. In addition, each recording method of RAID1, RAID3, and RAID5 is chosen 
by the key stroke of the keypad 409 prepared in the front panel 408. 

[0232] With this JUKU equipment, data are recorded by the recording method of RAID 1 , RAID3, or RAID5 using a disk array 
404,405. Thus, in order to record data, it is necessary to equip JUKU equipment with the optical information record medium 1 
beforehand. There are the following two kinds in the wearing approach of the optical information record medium 1 for JUKU 
equipment. 

[0233] The 1st wearing approach is an approach of opening a front door 407, taking out the lower magazine 421 and the up magazine 
422, and equipping with the optical information record medium 1 manually to these magazines 421,422, as shown in drawing 72 . 
[0234] The 2nd wearing approach is an approach of equipping at a time with one optical information record medium 1 through the 
mail slot 412 shown in drawing 73 . If a mail slot 412 is equipped with the optical information record medium 1, the controller block 
423 will detect this, and will carry out drive control of the motor 413 for a transfer, and the optical information record medium 1 will 
be transmitted to a mail box. If the optical information record medium 1 is transmitted to a mail box, drive control is carried out in the 
vertical-movement operation motor 430, drive control will be carried out in the motor 424 for grip actuation, and the controller block 
423 will carry out migration control to the disk stowage it is vacant in the magazine 421,422 in the optical information record medium 
1 held by the gripper prepared at the manipulator, while carrying out migration control in the direction in which the manipulator is 
formed in the mail box. And drive control of the motor 424 for grip actuation is carried out, and the optical information record medium 
1 held by the gripper is released in a disk stowage. The controller block 423 controls each part to repeat such a series of wearing 
actuation, and to perform it, whenever the optical information record medium 1 is inserted through a mail slot 412. 
[0235] Thus, if each magazine 421,422 is equipped with the optical information record medium 1, the controller block 423 will control 
a manipulator by the 1st wearing approach or the 2nd wearing approach, and will transmit the optical information record medium 1 
contained by the lower magazine 421 or the up magazine 422 to the 1 st disk array 404 or 2nd disk array 405 by it. Wearing of the 
optical information record medium 1 of five sheets of each disk array 404,405 is attained respectively, the 1st disk array 404 will be 
equipped with five in the optical information record medium 1 of a total of 20 sheets contained by each magazine 421 ,422 with the 
manipulator, and the 2nd disk array 405 will be equipped with other five sheets. 

[0236] When recording data, by operating a keypad 409, a user chooses a desired recording method out of the recording method of 
RAID1 , RAID3, or RAID5, operates a keypad 409, and specifies the recording start of data In a disk array 404,405, they are the 
connector terminal 435 for RS232C, or **. The data which should be recorded are supplied through the 1 and 2nd connector terminal 
437,438 for SCSI. If the recording start of data is specified, the controller block 423 will control each disk array 404,405 through the 
RAID controller formed in each disk array 404,405 according to the selected recording method so that record of data is performed. 
[0237] With this JUKU equipment, the hard disk drive unit in RAID using the conventional hard disk drive unit is transposed to the 
optical information record regenerative apparatus in which five sets are prepared at a time by each disk array 404,405, and data are 
recorded according to the recording method chosen from the recording methods of RAID1 , RAID3, or RAID5. In addition, in this 
JUKU equipment, the interface of data is not limited to what the **** explained and was mentioned. 

[0238] By the way, in the optical information record regenerative apparatus concerning the gestalt of this operation, a copy protection 
and a security protection are easily realizable like the gestalt of the 1 st operation, moreover, the optical information record medium 1 
which recorded the information (for example, various kinds of software) on varieties that the modulation patterns of a reference beam 
differed — a user — providing — the information on the modulation pattern of a user's reference beam which responds for asking and 
makes information on various kinds refreshable - a hook - it becomes realizable [ the data communications service of providing 
according to an individual for pay as information ]. 

[0239] moreover, the hook for taking out predetermined information from the optical information record medium 1 — you may make it 
create the modulation pattern of the phase of a reference beam used as information based on the information on the proper of the 
individual who becomes a user As information on an individual proper, there is a pattern of a personal identification number, a 
fingerprint, a voiceprint, and the iris etc. 

[0240] drawing 74 showed an example of the configuration of the important section at the time of creating the modulation pattern of 
the phase of a reference beam based on the information on an individual proper as mentioned above in the optical information record 
regenerative apparatus concerning the gestalt of this operation - it is. The individual humanity news input section 501 into which an 
optical information record regenerative apparatus inputs the information on the proper of individuals, such as a fingerprint, in this 
example, Based on the information inputted from this individual humanity news input section 501, create the modulation pattern of the 
phase of a reference beam and the phase space modulator 1 17 is received if needed at the time of informational record or playback. 
The phase modulation pattern encoder 502 which gives the information on the created modulation pattern and drives the phase space 
modulator 1 17, While publishing the card 504 which recorded the information on the modulation pattern created by this phase 
modulation pattern encoder 502 When equipped with this card 504, it has card issue / input section 503 which sends the information 
on the modulation pattern currently recorded on that card 504 to the phase modulation pattern encoder 502. 

[0241] In case a user records information on the optical information record medium 1 in the example shown in drawing 74 using the 
optical information record regenerative apparatus concerning the gestalt of this operation, the individual humanity news input section 
501 is received. When the information on the proper of individuals, such as a fingerprint, is inputted, the phase modulation pattern 
encoder 502 Based on the information inputted from the individual humanity news input section 501, the modulation pattern of the 
phase of a reference beam is created, to the phase space modulator 117, the information on the created modulation pattern is given at 
the time of informational record, and the phase space modulator 1 17 is driven at it. It is matched with the modulation pattern of the 
phase of the reference beam created by this based on the information on the proper of the individual who is a user, and information is 
recorded on the optical information record medium 1. Moreover, delivery and card issue / input section 503 publish the card 504 
which recorded the information on a modulation pattern that the information on the modulation pattern which created the phase 
modulation pattern encoder 502 had been sent by card issue / input section 503. 

[0242] In order to reproduce the information recorded as mentioned above from the optical information record medium 1 , like the time 
of record, a user inputs the information on an individual proper to the individual humanity news input section 501, or equips card 
issue / input section 503 with a card 504. 
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[0243] When the information on an individual proper is inputted to the individual humanity news input section 501, based on the 
information inputted from the individual humanity news input section 501, the phase modulation pattern encoder 502 creates the 
modulation pattern of the phase of a reference beam, to the phase space modulator 1 17, gives the information on the created 
modulation pattern at the time of informational playback, and drives the phase space modulator 1 17 at it. If the modulation pattern of 
the phase of the light at the time of record and the modulation pattern of the phase of the reference beam at the time of playback are in 
agreement at this time, the information on desired will be reproduced. In addition, even if it inputs the information on the same 
individual's proper to the individual humanity news input section 501, in order to prevent that a modulation pattern which is different 
in the time of record and playback is created in the phase modulation pattern encoder 502, even if the information inputted from the 
individual humanity news input section 501 is different to some extent, in the phase modulation pattern encoder 502, the same 
modulation pattern may be made to be created. 

[0244] On the other hand, when card issue / input section 503 is equipped with a card 504, delivery and the phase modulation pattern 
encoder 502 give the information on a modulation pattern that the information on the modulation pattern currently recorded on the 
card 504 has been sent to the phase modulation pattern encoder 502 to the phase space modulator 1 1 7, and card issue / input section 
503 drives the phase space modulator 1 1 7. Thereby, the information on desired is reproduced. 

[0245] The configuration of others in the gestalt of this operation, an operation, and effectiveness are the same as the gestalt of the 1st 
operation. 

[0246] In addition, although this invention is not limited to the gestalt of each above-mentioned implementation, for example, address 
information etc. was beforehand recorded on the address servo area 6 in the optical information record medium 1 by the embossing pit 
with the gestalt of each above-mentioned implementation It sets in the address servo area 6, without preparing an embossing pit 
beforehand. The laser beam of high power is irradiated alternatively at the part near the protective layer 4 of the hologram layer 3, and 
it may be made to format by changing the refractive index of the part alternatively by recording address information etc. 
[0247] Moreover, as a component which detects the information recorded on the hologram layer 3, not a CCD array but an MOS mold 
solid state image sensor and a digital disposal circuit may use the smart photosensor (for example, refer to reference "O plus E, 
September, 1996, and No.202 and the 93-99th page".) accumulated on 1 chip. This smart photosensor has a large transfer rate, and 
since it has a high-speed calculation function, it becomes possible [ high-speed playback being attained, for example, reproducing at 
the transfer rate of G bit-per-second order ] by using this smart photosensor. 

[0248] moreover, when a smart photosensor is used as a component which detects the information especially recorded on the 
hologram layer 3 Instead of recording address information etc. on the address servo area 6 in the optical information record medium 1 
by the embossing pit The address information of a predetermined pattern etc. is beforehand recorded by the same approach as record 
using the holography in a data area 7, pickup is changed into the same condition as the time of playback also at the time of a servo, and 
you may make it a smart photosensor detect the address information etc. In this case, a basic clock and the address can be directly 
obtained from the detection data of a smart photosensor. A tracking error signal can be acquired from the information on the location 
of the playback pattern on a smart photosensor. Moreover, a focus servo can be performed by driving an objective lens 12 so that the 
contrast of the playback pattern on a smart photosensor may become max. Moreover, it is possible to carry out by driving an objective 
lens so that the contrast of the playback pattern on a smart photosensor may become max about a focus servo at the time of playback. 
[0249] Moreover, in the gestalt of each operation, the information on the modulation pattern of a reference beam and the information 
on wavelength may be made to be given to a controller 90 from external host equipment. 
[0250] 

[Effect of the Invention] As explained above, according to an optical information recording device according to claim 1 to 5 or the 
optical information record approach according to claim 6 Since it was made to irradiate the information light which supported 
information, and the reference beam for record by which the phase was modulated spatially from the same field side to an information 
recording layer, multiplex record of information is enabled by phase-encoding multiplex, and the effectiveness that the optical system 
for record can be constituted small is done so. 

[0251] Moreover, since the location of the information light to an optical information record medium and the reference beam for 
record was controlled using the information recorded on the positioning field of an optical information record medium according to the 
optical information recording device according to claim 2, the effectiveness that light for record can be positioned with a sufficient 
precision is further done so. 

[0252] Moreover, since it was made according to the optical information recording device according to claim 3 for record optical 
system to irradiate information light and the reference beam for record so that the optical axis of information light and the optical axis 
of the reference beam for record may be arranged on the same line, the effectiveness that the optical system for record can be 
constituted still smaller is further done so. 

[0253] Moreover, according to the optical information recording device according to claim 4, an information light generation means 
generates the information light of two or more wavelength regions, and does so the effectiveness of enabling it to carry out multiplex 
record of further more much information since the reference beam generation means for record generated the reference beam for 
record of two or more same wavelength regions as information light. 

[0254] Moreover, since it had the control means which records information as controlling an information light generation means and 
the reference beam generation means for record, and having redundancy to an optical information record medium according to the 
optical information recording device according to claim 5, the effectiveness that dependability can be raised is further done so. 
[0255] Moreover, according to an optical information regenerative apparatus according to claim 7 to 10 or the optical information 
playback approach according to claim 1 1 A phase irradiates the reference beam for playback modulated spatially to an information 
recording layer. Since the playback light generated from an information recording layer by irradiating this reference beam for playback 
is collected from the same field side as the side which irradiates the reference beam for playback to an information recording layer and 
the collected playback light was detected Information in which multiplex record was carried out by phase-encoding multiplex is made 
refreshable, and the effectiveness that the optical system for playback can be constituted small is done so. 

[0256] Moreover, since the location of the reference beam for playback to an optical information record medium was controlled using 
the information recorded on the positioning field of an optical information record medium according to the optical information 
regenerative apparatus according to claim 8, the effectiveness that light for playback can be positioned with a sufficient precision is 
further done so. 

[0257] Moreover, according to the optical information regenerative apparatus according to claim 9, since playback optical system was 
made to perform exposure of the reference beam for playback, and collection of playback light so mat the optical axis of the reference 
beam for playback and the optical axis of playback light might be arranged on the same line, it does so further the effectiveness that 
the optical system for playback can be constituted still smaller. 

[0258] Moreover, according to the optical information regenerative apparatus according to claim 10, since the reference beam for 
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playback of two or more wavelength regions is generated and the detection means detected the playback light of two or more same 
wavelength regions as the reference beam for playback, the reference beam generation means for playback does so the effectiveness of 
becoming reproducible [ the information recorded by two or more reference beams for record and information light of a wavelength 
region ]. 

[0259] Moreover, according to an optical information recording device according to claim 12 to 14 or the optical information record 
approach according to claim 15 Since it was made to irradiate the information light which has the selected wavelength and supported 
information, and the reference beam for record which has the selected wavelength from the same field side to an information recording 
layer Multiplex record of information is enabled by wavelength multiplexing, and the effectiveness that the optical system for record 
can be constituted small is done so. 

[0260] Moreover, since the location of the information light to an optical information record medium and the reference beam for 
record was controlled using the information recorded on the positioning field of an optical information record medium according to the 
optical information recording device according to claim 13, the effectiveness that light for record can be positioned with a sufficient 
precision is further done so. 

[0261] Moreover, since it was made according to the optical information recording device according to claim 14 for record optical 
system to irradiate information light and the reference beam for record so that the optical axis of information light and the optical axis 
of the reference beam for record may be arranged on the same line, the effectiveness that the optical system for record can be 
constituted still smaller is further done so. 

[0262] Moreover, according to an optical information regenerative apparatus according to claim 16 to 18 or the optical information 
playback approach according to claim 1 9 The playback light generated from an information recording layer by irradiating the 
reference beam for playback which has the selected wavelength to an information recording layer, and irradiating this reference beam 
for playback is collected from the same field side as the side which irradiates the reference beam for playback to an information 
recording layer. Since the collected playback light was detected, information in which multiplex record was carried out by wavelength 
multiplexing is made refreshable, and the effectiveness that the optical system for playback can be constituted small is done so. 
[0263] Moreover, since the location of the reference beam for playback to an optical information record medium was controlled using 
the information recorded on the positioning field of an optical information record medium according to the optical information 
regenerative apparatus according to claim 17, the effectiveness that light for playback can be positioned with a sufficient precision is 
further done so. 

[0264] Moreover, according to the optical information regenerative apparatus according to claim 18, since playback optical system 
was made to perform exposure of the reference beam for playback, and collection of playback light so that the optical axis of the 
reference beam for playback and the optical axis of playback light might be arranged on the same line, it does so further the 
effectiveness that the optical system for playback can be constituted still smaller. 

[0265] Moreover, according to an optical information recording device according to claim 20 to 22 or the optical information record 
approach according to claim 23 Since it was made to irradiate the reference beam for record which has the wavelength chosen with the 
information light which has the selected wavelength and supported information and by which the phase was modulated spatially from 
the same field side to an information recording layer Multiplex record of information is enabled by wavelength multiplexing and 
phase-encoding multiplex, and the effectiveness that the optical system for record can be constituted small is done so. 
[0266] Moreover, since the location of the information light to an optical information record medium and the reference beam for 
record was controlled using the information recorded on the positioning field of an optical information record medium according to the 
optical information recording device according to claim 21, the effectiveness that light for record can be positioned with a sufficient 
precision is further done so. 

[0267] Moreover, since it was made according to the optical information recording device according to claim 22 for record optical 
system to irradiate information light and the reference beam for record so that the optical axis of information light and the optical axis 
of the reference beam for record may be arranged on the same line, the effectiveness that the optical system for record can be 
constituted still smaller is further done so. 

[0268] Moreover, according to an optical information regenerative apparatus according to claim 24 to 26 or the optical information 
playback approach according to claim 24 The reference beam for playback which has the selected wavelength and by which the phase 
was modulated spatially is irradiated to an information recording layer. Since the playback light generated from an information 
recording layer by irradiating this reference beam for playback is collected from the same field side as the side which irradiates the 
reference beam for playback to an information recording layer and the collected playback light was detected Information in which 
multiplex record was carried out by wavelength multiplexing and phase-encoding multiplex is made refreshable, and the effectiveness 
that the optical system for playback can be constituted small is done so. 

[0269] Moreover, since the location of the reference beam for playback to an optical information record medium was controlled using 
the information recorded on the positioning field of an optical information record medium according to the optical information 
regenerative apparatus according to claim 25, the effectiveness that light for playback can be positioned with a sufficient precision is 
further done so. 

[0270] Moreover, according to the optical information regenerative apparatus according to claim 26, since playback optical system 
was made to perform exposure of the reference beam for playback, and collection of playback light so that the optical axis of the 
reference beam for playback and the optical axis of playback light might be arranged on the same line, it does so further the 
effectiveness that the optical system for playback can be constituted still smaller. 
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2.**** shows the word which can not be translated. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view showing the pickup in the optical information record regenerative apparatus concerning the 
gestalt of operation of the 1st of this invention, and the configuration of an optical information record medium. 

[Drawing 2] It is the block diagram showing the whole optical information record regenerative-apparatus configuration concerning the 
gestalt of operation of the 1st of this invention. 

[Drawing 3] It is the block diagram showing the configuration of the detector in drawing 2 . 

[Drawing 4] It is the explanatory view showing the condition at the time of the servo of the pickup shown in drawing 1 . 
[Drawing 5] It is an explanatory view for explaining the polarization used in the gestalt of operation of the 1st of this invention. 
[Drawing 6] It is the explanatory view showing the condition at the time of record of the pickup shown in drawing 1 . 
[Drawing 7] It is the explanatory view showing the condition of the light in pickup of the condition which showed in drawing 6 . 
[Drawing 8] It is the explanatory view showing the condition of the light in pickup of the condition which showed in drawing 6 . 
[Drawing 9] It is the explanatory view showing the condition at the time of playback of the pickup shown in drawing 1 . 
[Drawing 10] It is the explanatory view showing the condition of the light in pickup of the condition which showed in drawing 9 . 
[Drawing 11] It is the explanatory view showing the condition of the light in pickup of the condition which showed in drawing 9 . 
[Drawing 12] It is an explanatory view for explaining how to recognize the criteria location in the pattern of playback light from the 
detection data of the CCD array in drawing 1 . 

[Drawing 13] It is an explanatory view for explaining how to recognize the criteria location in the pattern of playback light from the 
detection data of the CCD array in drawing 1 . 

[Drawing 14] It is the explanatory view showing the pattern of information light and the pattern of playback light in the pickup shown 
in drawing 1 . 

[Drawing 15] It is the explanatory view showing the contents of the data distinguished from the pattern of the playback light detected 
by the pickup shown in drawing 1 , and the ECC table corresponding to this data. 

[Drawing 16] In the light absorption spectrum of a hole burning ingredient, it is the property Fig. which expressed the condition that 
reduction of the rate of light absorption arose in two or more wavelength locations, by the exposure of the light of two or more 
wavelength. 

[Drawing 17] It is the explanatory view showing the configuration of the pickup in the gestalt of operation of the 3rd of this invention. 
[Drawing 18] It is the top view showing the configuration of the optical unit containing each element which constitutes the pickup in 
the gestalt of operation of the 3rd of this invention. 

[Drawing 19] It is the explanatory view showing an example of the optical element for rotatory polarization in drawing 17 . 
[Drawing 20] It is the explanatory view showing the configuration of the pickup which made the laser beam of three colors usable in 
the gestalt of operation of the 3rd of this invention. 

[Drawing 21] It is the top view showing the slide delivery device of an optical unit shown in drawing 18 . 
[Drawing 22] the slide delivery device shown in drawing 2 1 in a quiescent state is shown — it is a notching side elevation a part. 
[Drawing 23] the slide delivery device shown in drawing 2 1 when an optical unit displaces minutely is shown — it is a notching side 
elevation a part. 

[Drawing 24] It is the explanatory view showing actuation of the actuator shown in drawing 21 . 

[Drawing 25] It is the explanatory view showing the migration direction by seeking of the objective lens in the pickup shown in 
drawing 17 , and the direction of access within a visual field. 

Prawing 26] It is an explanatory view for explaining positioning of the reference beam in the gestalt of operation of the 3rd of this 
invention, and information light. 

Prawing 27] It is an explanatory view showing an example of the locus of the core of the objective lens at the time of using together 
migration by seeking, and access within a visual field in the gestalt of operation of the 3rd of this invention, and accessing two or more 
[ in an optical information record medium ]. 

Prawing 28] It is the top view showing the cartridge which contains the optical information record medium in the gestalt of operation 
of the 3rd of this invention. 

Prawing 29] It is the top view of the cartridge shown in drawing 28 in the condition of having opened the shutter. 

Prawing 30] It is the top view showing the example which has arranged two optical units so that one side of an optical information 

record medium may be countered in the gestalt of operation of the 3rd of this invention. 

Prawing 31] It is the top view showing the example which prepared four optical units in the gestalt of operation of the 3rd of this 
invention. 

prawing 32] It is the A-A' line sectional view of drawing 3 1 . 
Prawing 33] It is the B-B' line sectional view of drawing 31 . 

Prawing 34] It is the top view showing the example which prepared 16 optical units in the gestalt of operation of the 3rd of this 
invention. 

Prawing 35] It is the sectional view of the one half of the optical air gap type information record medium in the gestalt of operation of 
the 3rd of this invention. 

Prawing 36] It is the decomposition perspective view of the one half of the optical air gap type information record medium in the 
gestalt of operation of the 3rd of this invention. 

Prawing 37] It is the perspective view of the one half of the optical air gap type information record medium in the gestalt of operation 
of the 3rd of this invention. 
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[Drawing 38] It is the sectional view of the one half of the optical transparence substrate gap type information record medium in the 
gestalt of operation of the 3rd of this invention. 

[Drawing 39] It is the decomposition perspective view of the one half of the optical transparence substrate gap type information record 
medium in the gestalt of operation of the 3rd of this invention. 

[Drawing 40] It is the perspective view of the one half of the optical transparence substrate gap type information record medium in the 
gestalt of operation of the 3rd of this invention. 

[Drawing 41] It is the sectional view of the optical information record medium of the type whose thickness is 1.2mm by the one side 
type in the gestalt of operation of the 3rd of this invention. 

[Drawing 42] It is the sectional view of the optical information record medium of the type whose thickness is 0.6mm by the one side 
type in the gestalt of operation of the 3rd of this invention. 

[Drawing 43] It is the explanatory view showing the method of an exposure of the reference beam for record to the optical information 
record medium of the one side type shown in drawing 41 or drawing 42 , and information light. 

[Drawing 44] It is the sectional view of an optical transparence substrate gap type information record medium by the double-sided 
type in the gestalt of operation of the 3rd of this invention. 

[Drawing 45] It is the sectional view of an optical air gap type information record medium by the double-sided type in the gestalt of 
operation of the 3rd of this invention. 

Prawing 46] It is the explanatory view showing the method of an exposure of the reference beam for record to the optical information 
record medium of the double-sided type shown in drawing 44 or drawing 45 , and information light. 
[Drawing 47] It is the explanatory view showing an one side type optical disk. 

[Drawing 48] It is the explanatory view showing the case where the optical disk shown in drawing 47 in the optical information record 
regenerative apparatus concerning the gestalt of operation of the 3rd of this invention is used. 
[Drawing 49] It is the explanatory view showing a double-sided type optical disk. 

[Drawing 50] It is the explanatory view showing the case where the optical disk shown in drawing 49 in the optical information record 
regenerative apparatus concerning the gestalt of operation of the 3rd of this invention is used. 

[Drawing 51] It is the perspective view showing the configuration of the outline of the general record reversion system which 
performs phase-encoding multiplex. 

[Drawing 52] It is the explanatory view showing signs that an interference fringe is formed in a hologram record medium by 
interference of information light and a reference beam. 

Prawing 53] It is the explanatory view showing the condition of the pickup at the time of the servo in the gestalt of operation of the 
3rd of this invention. 

Prawing 54] It is the explanatory view showing the condition of light [ / near / in case the optical information record regenerative 
apparatus concerning the gestalt of operation of the 3rd of this invention performs record and playback using the usual optical disk / 
the optical disk]. 

Prawing 55] It is the explanatory view showing the condition of the pickup at the time of the record in the gestalt of operation of the 
3rd of this invention. 

Prawing 56] It is the explanatory view in which setting in the gestalt of operation of the 3rd of this invention, and showing the 
condition of the light near the optical information record medium at the time of record. 

Prawing 57] It is the explanatory view in which setting in the gestalt of operation of the 3rd of this invention, and showing the 
condition of the light near the optical information record medium at the time of record. 

prawing 58] It is the explanatory view showing the condition of the pickup at the time of fixing in the gestalt of operation of the 3rd 
of this invention. 

Prawing 59] It is the explanatory view in which setting in the gestalt of operation of the 3rd of this invention, and showing the 
condition of the light near the optical information record medium at the time of fixing. 

Prawing 60] It is the explanatory view showing the condition of the pickup at the time of the playback in the gestalt of operation of 
the 3rd of this invention. 

Prawing 61] It is the explanatory view in which setting in the gestalt of operation of the 3rd of this invention, and showing the 
condition of the light near the optical information record medium at the time of playback. 

Prawing 62] It is the explanatory view in which setting in the gestalt of operation of the 3rd of this invention, and showing the 
condition of the light near the optical information record medium at the time of playback. 

Prawing 63] It is an explanatory view for explaining the direct rendering function which the optical information record regenerative 
apparatus concerning the gestalt of operation of the 3rd of this invention has, and the light power control function at the time of 
multiplex record. 

Prawing 64] It is the block diagram showing circuitry required in order to collate in the optical information record regenerative 
apparatus concerning the gestalt of operation of the 3rd of this invention. 

Prawing 65] It is the explanatory view showing an example of the distributed record approach in the gestalt of operation of the 3rd of 
this invention. 

Prawing 66] It is the explanatory view showing other examples of the distributed record approach in the gestalt of operation of the 
3rd of this invention. 

prawing 67] It is the explanatory view showing the example of further others of the distributed record approach in the gestalt of 
operation of the 3rd of this invention. 

Prawing 68] It is the explanatory view showing an example of arrangement of two or more interference regions used by the 
distributed record approach in the gestalt of operation of the 3rd of this invention. 

Prawing 69] It is the explanatory view showing other examples of arrangement of two or more interference regions used by the 
distributed record approach in the gestalt of operation of the 3rd of this invention. 

prawing 70] It is an explanatory view for explaining the distributed record approach in the case of carrying out multiplex record of 
two or more data using shift multiplexing in the gestalt of operation of the 3rd of this invention. 

prawing 71] It is an explanatory view for explaining the distributed record approach in the case of using together phase-encoding 
multiplex and shift multiplexing in the gestalt of operation of the 3rd of this invention, and carrying out multiplex record of two or 
more data. 

Prawing 72] It is the perspective view showing the appearance of the JUKU equipment as an application of the optical information 

record regenerative apparatus concerning the gestalt of operation of the 3rd of this invention. 

Prawing 73] It is the block diagram showing the circuitry of the JUKU equipment shown in drawing 72 . 

prawing 74] It is the block diagram showing an example of the configuration of the important section at the time of creating the 
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modulation pattern of the phase of a reference beam based on the information on an individual proper in the optical information record 
regenerative apparatus concerning the gestalt of operation of the 3rd of this invention. 

Prawing 75] It is the perspective view showing the configuration of the outline of the record reversion system in the conventional 
digital volume holography. 
[Description of Notations] 

1 [ - A protective layer, 5 / — The reflective film, 6 / — Address servo area, 7 / - A data area, 10 / - An optical information record 
regenerative apparatus 11/- Pickup, 12 / - An objective lens, 14 / - 2 division rotatory-polarization plate, 17 / - A phase space 
optical modulator, 1 8 / - A space optical modulator, 20 / - A CCD array, 25 / - Light equipment. ] - An optical information record 
medium, 2 — A transparence substrate, 3 - A hologram layer, 4 



[Translation done.] 
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* NOTICES * 



JPO and NCIPI axe not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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•Y^-^flHBtbTCB-r*. SftJ*«, ccof^ 
50 (B<§*f$tSifc) «9M<T«, «4M»ffi«frofc 
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•3. 2<ift-r— Ffkbx^— tTiE^rff^fcO-r 
[0 0 0 4] 07 5 t^©7W;U#yi-A*n 
$8»cg^< fitful 0 2*38£2F-l*3£flS7fc£fggSl 0 

1 cv&mft&gmi o i *^©ttsi7ti o z*t?k 
ythr. *ui?7L.i5&m#i o oicttLxmi-rzi' 

l/X\ 0 3 Jfcn^Aggjgttl 0 0 lc*f LTfitfS 
7^1 02 tBSit3<;-r«^^c.#fig7ti 0 4*Mlfrs 

^) 7W107J:, *n^Af2S«f* 1 OOMffi 
mtEtlZn&fcl 0 5^ 7 tbTCCD7H' 1 0 7± 

®&#1 0 Ofctt N LiNbOa ^©ifSgtfJB^n 
3. 

[0 0 0 5] 0 7 5t^bfcffiS|f^-e {i> BWIc 

1 frV>mf§*W.\c 2 ^jcfcEBbT 2 *7&rS* 
— Vft^^r^g-TS. — O © 2 ttxrrV * ;W S £ — vlf 
>"r-^tf9. <LCT*«. #l~#n4K?— 

jgftfrfcjllR-r 5 c i: -P, ^65fc^*tifc1f fgft l 
0 2%£j£U l^vXl 0 3^3>LT*o^X,fBgjg 
#1 0 0»cK9«-rs. IrI^Ic. *Djr?AEMft#i o 
Ofc. IfSJJfel 0 2fc^j£3S-rS73lRl9 l*>e.#S97tl 
0 4%^*fbT. *n^AiH8&ttl 0 0©(*gg|JT, 
Itffiftl 0 2 fc#fi8ftl 0 4 ^ODSfe-a-fe^cfcoTT* 

fc, #!80fcl0 4t±, S/'J VK';*;H'>'^lc < J;t){l 
Ve-Afc^gL> f^tf*ny 7 AEgIfl:i oo 

-^-r-^#2oiB^»ctt, e i tmt&zftme 2^ 

e.#M7t 1 0 4 *88ltU d©#^7t 1 0 4 i:tfSBt 1 

ooui^LTtfffl^affig-rsiii:*^^ " 

t±, ^ft^ftlSfcSft&e 3-0 nA>6M%l 04% 

fcMTti. *n ^-7 AESJgtt 1 0 0 ««&£QX * y * 
1, X*?/*2. ••. X*j/*m, •••) fcW 

[0 0 0 6] X* >?'!rfr£>&m.<D'<—i?7 1 — 

(O^mtl 0 4*. *©X*7*fc:<SW*LT j e>nfcf«fc 
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1 0 St>m£.?Z<, C<DWmtl 0 5«, LOOtl 0 6 
WTCCD7W 1 0 7lcA*fU *S£7fcD2#7C 
/^->tfCCD7W 1 0 7tJ:oT^ai?n«. 
LT, «HlLfc|fS7t©2^*j7C/^->^ fSSISitt 

[00 0 7] 

imi&W8iL&5£?Z>mM} 07 5fc^Lfc«5ET 

70 u\ rac*n^Afeg«#i ook:ifij%^wsg-r 
a. *n^ 7 Aiegi«:i o otjfrsttaTti 02* 

«fctf#MJfcl 0 4<DflfflSW>tffigtC:&:5 0 LfrLfctf 
5, 07 5\C7FLrzmf£T'te, *n^7/^gl«:l 0 

mmt&ft i o o ictftztmye 1 o 2 *s attmBBt 1 0 

ffig^HHTSS^V"5P^S^3b^So 07 5 tc 

^Lfc«^T'l±. 1f«7fe 1 0 2. #Mt^1 0 4feitfS 

^1 o 5©#tW**\ ^aia&fcswcgfcsfiffiicffi 

[0 0 0 8] £C3T\ *ny77^y^ESt*^ 
T, E^«OIqJ±lc«J:SfiE0i^SOJt^05fcii> 

io S„ - ^lc. 07 Sfc^Lfci^&^fi^S*^ 

[000 9] fi£*. *a??74'y?Gftk:&t*- 

AtfAi^ rj.F.Heanueffi "Recall of linear combinati 
onsof stored data pages based on phase-code multip 
lexing in volume holography" Optics Letters, Vol. 1 
9. No. 14, 1079—1081^-^. 1994^J * l"J. F. Heanueffi 
40 "Encrypted holographic data storage based on orth 
ogona I -phase-code multiplexing" Applied Optics, Vo 
1. 34. Mo. 26. 6012-6015^—^, 1995SM fcfE«£tlT 

m^, *s« r«p^^fa, "p h b zm^ums 

<S¥aS, EDI93-87.HC93-54.1~5 ^—>*. 1993 
[0 0 10] L^L**^x ^■r*i©^Mas©73?£fc: 

50 fcvvrfc, e^itj^^tiTvsiBg^fctifi^cofc 
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[0011] ^Wtt*^SP3S^fc^*T*«nfc£, 
<DX, fOUOBfitt, frn^^fcfWLTtiNg 

rftm&mmznTcmnmsmMtt-z o mm^m^r a 

co o 1 2i *mi<om2<D$mi.. ±mm\ <osmc 
tax.. immimmmcti-r^mm^itim^<orztb<D 

Co o l 3] 

csa*^-rsfcJ6co#a] i s^©3t«^fa 
«#sa^^#Sf:, titsafetsji \ctimxtmnm&m 

a <fc 5 fc, 1fffi}fe3y£^©Jc * -3 Tfe£2 tvfc«*83£ 

coo 1 4] m&memmcoftffimmm&t. 

E»i»c»bTBMIWJ:?>JR»l/C, fflffREMtcflt 

r«a*ss-r a t ©-e* a. 

Coo l 5] IS*3Slie«0)tffi«ES«H*fttiW# 



(6) ^gaV 11-311937 

J0 

coo i 6] m&m7mm<ommm£ismi±. 

>»c<t: ^Tli*BtflE®2ftali8rEg«*ffi*7"cft1fH8 

# aa*f s na c t \c «t -3 Tttajiasyi * »? na n 

Cdo l 7] IS*Si l fH8©}t1S*8S3L73i!£«, *n 

mwgdmm\c3cii,TU3im&m9titMM-? aw t m cb 
coo i 8] m&m7mm<Dffimw££imzKim$. 

(on&m&myt&msfs na c t k & ^ x'trnw^m a 
coo i 9] m&mi 2mm<oximmmMiWi^ 

so a. 
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E0 0 2 03 mim i s^mnffimmmjimii. 
? tizmmsmmumx. tzmmmmmmctt hxmn 

t&mm&Myttz. mmsMmtcttLxm-mM**) 

[0 0 2 13 IS*«1 2f2^c0Jfe1fSffigS@Src«tl 

mmm&mtii t>\ mmzmmicttLxm-mm * »> eg 
[00223 m&mi emmvfflmnzimmi*. *n 

Sic* -a T3^Sftfci£g**rrs?l£M#!f?B&&£jS 
[0 0 2 33 ISJfcJHl 9!BSS<Dft1t?8lf£7^l±, sfcn 

*** urn**®* Litmwe t mmnWLmwfrzm 

> - >\c & o xmmmmz nzmmzmmzm*. tz 
mummim «t k> mt^n^.T?>rztt>(Dmmm^ 

sso^*>e»as?L, wm.zt\Tz&&*m?z>n9Em& 

[0 0 2 43 IS*«1 6iaa<0>t1ffiS^«»*fc:«S 



(7) 11-311937 

12 

[0 0 2 53 MSB* 2 0l32£<0fttit?8iefi*f£B«, #55 
fc IffflJt £ fBfSfll #JBft t © T» »c & 5 - > tc 

ma k> mm? seo3fe9tx& *mx.rz t ot?*s. 

[0 0 2 63 IS** 2 3fE««^tB«fBS^ti, 

^ mmB®mzffiz.izytmmmm!&mc}i Lxmm 
ttmm-rztztbcDfflgmzmx&T'&^x, mmmmm 

n-ztitc&mzmL, fm^tm\^tzim^^.L. 
ffl!i<fc?)B8*fLT. mmzmmKffistfttmmm&mytk 

<0 =Fmc <fc 5 ^R$/ ^ - >fc £ o Tff S^E^-r 5 1> V> 

[00273 fs*^2 ommvmm&msmztzim 
*S2 3ia^3tff#E^73j£Tt±. s^snfcjgg* 

[00283 m&mz Awm<ommm£gm\,t. *a 
^y^^mmi^x, &&<omm<Dfpfre>msi-£i\rzm. 

WRztirz®.&*m LtiLm&&?mic&mz t\tz%zmm 

znzmmsmm*mz.rzytmmmmm#£ immzn 
^%tz&<Dwmn<jzgkWT'&^x, nmneflwicfsi 
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UMffllckDiE^f 3lf£ft#£i:. com&t&mcz. 
[0 0 2 9] ffl*^2 7i3a?<0)t«SII^^£f±. *n 

co o 3 o] m**2 4mme>fflmn£mB*itttm 

ffi!l«i:»3iR«5n> iRm^tifcSS^^ttl^nSo 
COO 3 1 ] 

n\c£5&wmm**imtLiimx'$>Zo ant #n 

LT©3HMWB»S4»Bte*W-* £ -y * 7 «y ^ 

co o 3 2] 01 *#Babr> $gffi<omm\c 

mi3i, S*f^5fc, &S«4£;&, COHSST 



(8) ffM¥ 11-311937 

HM£ l/COT F • -9— #XU 7 6 *fflf£0A«m 

If ©EHtf f-?xy 7 7 tftoT^S. 7 FUX • 
tf— *XU 76»C&, ^V^l'Ftf-tfTinSlC.fcoT? 

IWBfcTKUXflNifctf, ^a&x^XfcT-y h^lcfco 

10 4IV>5<:kffT?*8. SWS«2t±mtf 0. 6 mm 
JWT<D3S:g<DJ?^ *D ^-7 A® 3 t±fflx.fcf 1 0 n m&L 

(Dupont) ttR7*b#'JV (pho t opo 1 
yme r s) HRF-6 0 0 (HAS) f?)bM£fli£ft 

TV*. 

20 CO 0 3 3 ] 3Wc, @ 2 fc#B8LT, #HS6<DJBJKlc« 

1tSfSS5S^« 1 0 14, ftfilfgiEliSgf* 1 
&nSXtyK*8 1 fc, <:©X£VF;V8 lfcEIlES 

tax tr v fju«-* 82t, xmmeflM^ 1 ©era 

&%:ffi%.<Dmic&-o& *> W F;l"=e— * 8 2 
■TSXlfVF;V9— #ISft8 3i:*«ATV>S. 
fB&3£3IMl Ott, M»c. JWWWMWM* l te»l/C 

1«ffi«:S^ , rs?£a6tot!-y^7 , «y7'l 1 t.-cWy? 

co o 3 4 ] wffiasssff^a 1 o «, m»c. uy* 

•TSfc«>O«fa0SS8 5 4:, <K0atHlsISS8 5»c<tt3T 

^(HSn57*-*Xi7-IfF eu:s-^vt> t:*y 
*7y7"l 1 rt©7*f ax->tlBl/T3*>yX 
40 «3feflHReMK« 1 <0P*7JfilK:»Kl$-arT7 

•9--Jp*fr57*-*X-9--5p|HlK8 6t, ^ffilHlfS8 
5tc«toTeitti?n5 h^'y^^^X^-m^TEtS 
-5i,>Tt!-y^T-yy 1 1 rt07^f aX-?%®!)Lr 

h^-y^v^-^fr^ h^*y*>^-9— ^@»8 7 
h^-y^V^x^— fS^TEfeitf^S-TSavh 
D- 7 fr S^tScJ^TSftii 8 4*tJfflILTt! 

v^7vy\ i *3tttf}fE®«Kft i aiohhs 

«X7^ F-9-— 3K*fr3X?-f F-9--3PHI^8 8 fc«r 
JO {t*.T^5„ 
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co o 3 5] %timfdM~m%mm i o « % it, e-y * 

7 V7\ 1 fi<0S2t5C CD7 WfiDiB*f-^*f 

?Zl\tzT-*ikn£.LtzK>, «Sffl[sI8&8 5frt><om%M 
fRF*!5 d **S£L;fc 57H UX*«W L 

fct)-rs^iasisi8S8 9 xtmmmmzmmi o 

O^ttfciWrSaVhn— 99 Oi:, iH03VhP- 

9 9 0»c«UT«>«r©ig^-^^as^aJ9 i fcfcfit* 
T^So 3>hn- 79 01i, fl^8iai5IB&8 9<fc*Jffl 

tfX9^ #®B8 8^Sijai-r5J:^»C3S:oTV 

5. XtiV F>HJ— #HR 8 3 «\ «€&SlHlgS 8 9 «fc 
t) ifj#£ tlSg#* p y tr ZXtlTZ <£ 5 fcfc o Tt> 
So 3>ha-7 9 0»±, CPU (fp&jQM&W) , R 

om (y-K«*vj -;**y) *5«j;tfRAM c^>^ 

SCfctcfcoT, nvhn— 99 0©tS^*SI^-rs<fc 

[0 0 3 6] 8fcbESS8 5, 74— ft*?— #19118 

6, b-7y+>yU--^|UiS8 7$5£TJX^-{ K-9— # 
HIE58 8 *^fc33^Sffig$iJ®l^eic»l5-rS. 

[0 0 3 7] 0 1 5#ilT, *H*aflD^SItfe 

ft s t: * 7 -j/ 7 1 1 (omma-o^rmmt s . -y * 
7 y y 1 1 a. x m. > 8 1 1 # b 

?gs nrc t sic %immmM# 1 ©sb^«s 2 

TcZ5mmW&. \ 4*5«J;tfXyXAXa<y^ 1 

T^5. 2 #9Jfi£#£ 1 4 I4 % B l»cfel,-.T>tiiflD^ffl!l 

ft«i 4 L«is3i«riRi*+4 5* mtes-a-x SBfcEi 4 

R ttdftTjlRl*- 4 5 * HJ^-frSJc^fc^^T^So 

yyxAxn?* 1 st±, 2dnasteGi 4flf»&mic 

EBSnfc^StJS 1 5 a fcEWBl 5 b £%*rLTV 
So <K0¥Kfffi 1 5atS»®l 5 b 14. 
®iftfatf'im\sl/X\ 2£>ftll&73lRj»C*fLT4 5* mif 

CO 0 3 8] kf-y^T-yXl lt±, Wlc, WXUXu 
•y* 1 5<DWX\cmW-£tirz7VXlKZruy!r 1 9 SHU 
A.T^5. X'J XUXxi y ? l 9 14, yyXAXny* 

1 5<D#KlfBl 5 afcttJS-rstifflteESStU 
¥£*fffi 1 5 a Ic^frfcSI*® 1 9 a S*f® 1 5 b 
Kfcflfc-rstfcBfcEBStu l-PSIffi 1 5 b IcTfrfc 
¥K#Jffil 9bi:^^fLTI/>5. 

CO 0 3 9] ^-^7-^1 ltt x XUXAXo 
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•y*i 5fcXyXAXn-y* l 9i:OH»cfcv>T> 

tfffil 5 a^<ttfSlt®l 9 a CJhfjSrSffiHJC, 7*»J 
XAXn-y* i 5^t)JiilcEB£ftfci&l'>Xl 6*5 
•fclffMBSflSJfegiSiS 1 7 fc, 7*y Xi»yn y * i 5 1 
^yXi»7o-y^l 9£<DffllC$S^X, EMiffil 5 b* 
«fcIf¥SSt® 1 9 btcfljST 5<SffltEB5nfcSra^ 
^HSl 8i:*{Bx.TV^5. 
CO 0 4 0 ] ffiffi^HJOTIS 1 7 1±. *&?«»CEJli3 

T-€S<fc-5fc:fc-3TV->S. COffiffl^H^llfgl 7fc 
PS1 7l±, *%Wk:fe^5(si«^P#@k:«iJrrs. 

co 0 4 1 ] ^msmssi st±. *&^«mE?ij?tifc 
20 it. *^tc*wsits^^g#©«:«i^-rs. 

COO 4 2] e-y^T'-yXl 114, Mt. 3fe1«#fBg« 

1 &z <om k> ytt>\ ^Rgft^ssgg 1 8 i^rc^ 

XUXAXo-y^ l 9«^S*f®l 9bT'5«Sns* 
rRlfcEBS tlfc^m#S t U<DCCD7W20«i 

COO 4 3] tf-y^T-y^l Hi. Mlc, XUXAXd 

•yf i 9tc^s^7tsiasi 8i:t4SMMflDffls^r 

tc. XUXAXa-y^ l 9fflH^5)iISJcEB$nfclf-A 

x:ry<y*2 3. ^y^— ^^>X2 4**tf^ig^B 

30 2 5*<i^.Tt-'S<, e-A*7y -y^2 3»4. -t<0j£« 
73lRltf 3 y ^ UVX2 4 (DM6?jfolC*iLT 4 5 • 
«W?.nfc^E*f®2 3 afcWLTI^S. 3t2g«B2 5 

t4. ut-wvh^fiigM^^mw-rsfeo-e. w 

COO 4 4] \£v?7VX\ ltt, HJC. 3t^B2 5 
tT— AXyj 7^2 3 ©^EI*S2 3 a T* 
5l*«nS3jiqIfcEBSnfe7* hf'ffi'? 2 6 
lf-A^XU -y^ 2 3t43tt57* hTlT-tZZ 6 
l4S«fi!llc, vf-AXXy >y ^ 2 3«Jfr5JHfc:EBS*i 
4t0 fcfll^>'X2 7. ->y VHy*7HxVX2 8fe*tf4^ 
h-r-rf L ^^2 9SfiTV^. 7tff-<f? 

■5»c*oT^So 4iJ-|lJ7* 9l±, 03 

fc^Lfcfc^k:. J"£1f«fBg^«:ltc^Sh9-y^^ 
[Rl»C«^:-rs^lRltTfT«:^M3 0 atCtlt^t 
Z?S$mft%m 3 0 b £ IC J: -3 TtffjSftfc 4 O<0S3t 
SP2 9 a~2 9d*tLTV^, i"J Vh'y Ml/VX 
2 8t4, -€-<0RgiS©it>-L.^4^iij7* hf'-i'T 1 ^* 
50 2 9<E>#Sl;Si3 0 a, 3 0 b tc^L-f 4 5 * «r*"T J: r> 
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[004 5] fc*5, MyirTyyi 1 rt©fiH§£fH)fc£ 
2IC^53VhP- 7 9 0 JC i ^ T#J»« n5 * 3 »C 

hD— 59 0»±, BtSC*ftt^t3TS 5*><jI8? Lfcg 70 
p/^3f-VSfc«»fta59 1 IC&^TWRZfttcg.m'* 

?->coimittitfaQ.M7mM® i 7 »c#x. x va&sm 

[0 0 4 6] Sfc, e-yi'T'yyi 1 F>3CD#¥R*fSl 

5 a, i 9 b©sit^{±. mar, Tfcttsaisswgm k 

[0047] 03«. 4#t!l:7* h 7=^:7*2 90& 20 
**x-7-H»^T E*5«J:£Mf£{HiR F fc&ffl-TSfcJixa 
BB8 5li % 4»SJ7*hT f -<7 i ^^2 9<DttM<D&ft 

gP2 9a. 2 9d©=&ffi^iin»t-5in»S3 1 il. 4 

»|iJ7*h^7 L »3'2 9<9*fft<DS)£SP2 9 b, 2 9 

tin»S3 2<Da^i:©M*aiJ?bT, ?^iRMS»c<fc 
b&s&Tmz 9 a, 2 9 b©s-a*^in»-rsAD»g§ 

3 4iu 4»|iJ7*h-7 s W7 L ^?2 9©h-7y^^riRl»C 
»oTKt)^?S7teP2 9 c. 2 9d<D&mtl*im? 
s*n»g§3 5fc. ialt§i3 4©ffl7j£;&n^i§3 scorns 

fc©S£8»LT, 7? Ssa Tattle* « h^<y#V^ 
l7-ffTE*4l£t3«gg3 6t, in^S3 4<D 

til^i:iD»IS3 5 0ffi7jt*Snj¥bTS^«^R F*£ 
fig-TSingig3 7i:*mTv^So fcfc. *gm<o&!& 

s£<i*?r f t±, ytimmmmw 1 »cfcw-s7 h 
ux • -y— jpx u 7 6 \cmnztitztim*n3iVTcms§ 40 
■ess. 

[o o4 8] #»c, *$m<o&mc%%7wmEMm£. 

[0 0 4 9] £t\ @4«r#BgbTs tf— tfBjoflsjgfc: 

■awaittwcsn*. mmw2 svtmxoBiti so 
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9 0ti, S£.««RF.fc»JB£3ft/fcg**n-y*teg 
^T, jttf&UvXl 2 0tBAttttf7Fl'X • 1r-#x 

yT6*jBi-r**-r5yy*-WBu a«u>xi 2 
©mstfttf 7 k ux • »— #xy 7 6 *aM-rsH, ± 

[0050] ymmg.2 5*»5iast?nfc3t», ayji 

9^2 3ICAMU ¥6MB2 3 aT)ta<0-S?«S® 

t±7*h7 J -fx^?2 6JcJ:-3TS7£«nSo Wftffi 
2 3a ^3SJibfc)tt»±, 7'J XA7n •> £ 1 9 IcAl* 

u Tfcso-asaw^Ktfigi 9 b*2is-rso ¥sat® 

1 9b*&il,fc7ttt. ^M^Piil 8«»IU 7 

yxi»yoy7i 5<os*fSi sb-esw^n, t£s<o 
-aws*f®i 5 a*siu mz2ft$myffii 4 

ffiies««: ncfefts^oy^ a/i 3 tomm a omm- 

®±T*U5im-r 5 <fc -5 fc, fit*8!ESJg# 1 tcMWStxS. 
[005 1] ««Sffig««: 1 *&ORt>3ttix 

vxi 2t? i FfT7tmt5ru »fi2^iijfigjt«i 4^a 

#S«ffil 5a*Sj§-rS. ¥Kftfffil 5a*SiSUf£: 

H57ta> R*fai 5a-es»«tiv ^ra^sissi 8 
ffii 9 b^ajs-rso ^si*si 9 b^siaLfcKOJt 

e-i»X^U y^2 3fc7J#U 7ta©-^¥S 
*f®2 3 aT?K»£tl> QUVX2 7fe«ttfS/'J VK'J 
*;VU>'X2 8*jHk:S3aLfc&, 47>|iJ7*h^x 
^^2 9U:<t^T^m2n5, ^-LT, C1©4»9J7* 
hxw-r^?2 9©ffi^jlcat3t->T, 03K^Lfc8ai 
IUK8 5lCt^T, 7*— 7JXX^— m*§F E, h77 
*>tfx.^-mm E*5<fctfS£{t^R F^^StU 

^«fclf7 Fl^XtO^M^fTfenS. 

[0 0 5 2] ±IBO-9— ^^fcfe^SSSTli. 

\>-y57 V 7\ KDmtiHt. CD (ay^h-'f^ 
^) -f>D vd (t ? -<->"^;1' • • T^-rx^gfcti^ 
w -7^;l/ • y^-T;V • T-f^W -f-H S 

• x h Wi? • ^Xt7) ^awort^x^ic^-r 

SEi, S^M«e-y^797'<0^i:ra«iJc*So «f 

ot, *^<D&&\c&vzyemmmw£mw 1 o-c 

[0 0 5 3] CCT?, «©SJWeffiffl-rSA<l7fc}oJ:t/ 
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+ 4 5- my&imitEmzttmMmyttv, Bmmt 
saws*+4 s° &nitpffiyt*-4 5* aK£ffliSH 

CO 0 5 4] fB^<Df^fflk:o^T^-r5o.0 
6 tt|2&B$»i:*5«-S MvtTvtM v>w&*7f<rm\ 

u &-r , i e v h <offim\cms.-rz 2 H^t© *> 
C0 0 5 5] a-*:, {ffi&mxmfmi mmtz 
m^tomm^mmcLx^Lmmo (rad) ( ra 

1 7tc#^ wm.mytmm\ 7«, 

co 0 5 6] mmm2 5<D&Myt<Dmj]i&, /wxw 
»±> n<amf§ r f «t 9 w^snfca*^ kst^ 

Xl 2<omif^7 ? -^xU7'7*jlil-rSS«. 7* 

t±. )t2g»M2 5^pfs^ot*mi*-r«fecoi:-rso 

CO 0 5 7] 06k:^Lfci3»c, WMmm2 5fr£>tH 
W2tifcPM}fc©7fc«, 3Up(-^P>'X24tcJ:oT 
JpfrftsSfcSru 3 k: AWL, ftfi 

<0-8Btf ¥ES*S 2 3a fcjgjS U 7 «J XAXp v 5 1 
9£A*rrs. 7VXA7ny^ l 9 KA&fL 

)tfi©— S5#¥KStsi 9 b^jgau >ts<£>— 

S*fMl 9 bT*S*f£*l3o ¥5«® 1 9 bfcjgjgLfc 

<0lf|g}fcl±, 7'JXA7n-^l 5<£>£JU®1 5bT*5 
1*2*1, >£S©— 8IW¥5f*M 1 5a*2IML, 2#l!l 
fiSftSEl 4 fcffiiS-r*,, lCT, 2#9JSe3telEl 4<0S 
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mn 4 L*a^L^{±MJfoSriRi^+4 5- em-six 

y&5fa&-4 5' EBSSttT. BfilftOttfcfcS. 2# 

iy&ttffii i&m&hrctfmmt, mn^>xi 2fc.t 
m3£emm4<otmm. -r**^, &Mms±.T<m!. 

CO 0 5 8] — fS, yVXK7vyir\ 9©¥EI*®1 

9b-e£&h**i;fcft«, Kttfii 9a-esi*sn. fliffl 
io Qmyegsmi 7*M3gu *©isic, ffije<oasH><* 
-victor, ytvtiLfttf&mmcgmztix. m®m 

-SPA^UXZ.^a-y^ 1 5<D¥R£fMl 5 aTSIt? 

2 1 4 ^ajgTs„ cc-c\ cc-p, 2 

^ffli£)t«l 4«0i£)tffil 4 L*iffiSLfc)tt±<l^lRl 
jb^+4 5* HlfE^nT^ A<M)tCD^i:*»3, fi£3fc«l 4 
R^ajgLfcJt«<l)fc*lRl^-4 5° iHlliSnT, 
ftWftfcfcS. 2^9JSgJfctgl 4*aiaLfcffigffl#Sg 
20 )tt±, UVX 1 2 tC «t o T*JtS nT^lf^ffigji 

(* i fcsgftfsn. 3 i:«a^ 4 tcom&m 

«k •? #tuffllT— IS fe />g t * S <fc 5 »CIR^ Lfc^, 
Coo 59] 07fe.*:Cf08ttEg^k:^S^*t^l 

*7fcnsmmx'2i>z. <me.©0fc^3v>T, ^ 
6 1 xmLTcmmtPffiytzmu ^6 3-e^LfciE 

COO 6 0] H7K:^bfc±dt, 2 ^SISSJfcE 1 4 O 
JO ffijfefil 4 LJ&SjlL^1fffi«5 1 Ltiu A(Ut03fei: 

tmis>xi 2*frLxmfflmmmwiicmi . 

J::a:S«k^lciR«-rSi:«k:SI*K5TS«5tiT, S 

a*ny^A3«:ajii-rso sfe, 2^tji6g^«i 4« 
Mi 4 L*m&Lrcid&m&myts 2 l«, AMJt 

©7tt*0, »U>Xl 2^LTft«iaS5«^l tc 

^*^*a^ZxS3*a3l-r5. ^L/T, *n^5i 
-/0 jl3rtlCfeV>T. S»K5t?S«SnfcAS^OlSffl« 
5 1 L t 5 flUfcilty A Myt<Z>HHkFB&f&yt 5 2 L 
fctfT^LTT^^-Vfcfg/SU )t^S2 0<DHl 

C006 1] *fc, 0 8tc^Ufc<t5k:, 2»*Ji6l)feE 

1 4©ffi5fcSl 4 RfciiiSLfciflgftS 1 RH, BM?t 
<0tt£fctK ttVaUZ/Xl 2ZftLX®mZ&m#UC 

J0 T, »S*D^A3*jiii-r5. Sfc. 2»9JfigJfeS 
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1 A<DmWfiL \ 4 R*aj§Lfcffigffl#^5 2 Rl±. 

& i »cBgi**n> *o^ajb 3 t&mm a tvmzm 

fgffcL*#£*n^-7.Wl3;&jij§'tSo *-LT, *n 

ft»jt5 1 Rtmtm5M\cmtsBffift<otmmmnye 

5 2 R fcff^LTTSfM^-VfcJ&SU 3£ag§IB2 

[oo6 2] &7 }s&zfms\c7RLrc£5\c, &mm<o 

[0 0 6 3] *JUfi<DJgSlT*tt. *P^LJl3<D|3l— 

ftiaoiBfltttfi^fT 3 c t~c> wmw&mc * t> . 
* a y 7 ix/i 3 <d m-mmtcim^mi&r set*' 

[0 0 6 4] C<DJ;-5»cbT, :*5l8S<OJg8ret±. *n 
i^iJf 3rtlcESt3! PJ 'y7v>® tO^n^Atf 
JgfiESnS. &*J, A<lft<DfiNlift5 1 LfcBfilftOE 

•f, Bene, B^©«^Jt5 1 RfcA<!}frDiE®ffl# 

B&lLSft. SN «I^*f*i«) tt<Q{&T*m±?ZC£ 
[0 0 6 5] #5IS&<DJg/liT-»i, fiNSftii, Jtifi 
4 ©SWffi±T*at>/hSi:*« * -5 iciBOWS <fc 

•5 tcsaatstu fitfsiESigf* i <dr»bi 5 Tswsnr 

ttVsU^Xl 2fl(!lfcB?oT<5. ClflDKtJJtti, tf— # 
BSfclniailCLT. 4^SJ7*h7 ; -f7 ! -^^2 9lcA«-r 
5, Sf-oT, *^M<DJg^-ea. C<0 4#9J:7a-h7V 
7^**2 9lcA*f-f3ft;&flIt^T. fB^tc£>7*-A 

«u 3fe1«ffif2^««:H::fe^S*n^AS3i:«aJl 

«W»l/VXl 2fflIfcBI-3T€Tt.4^j7*h^ 
-fx** 2 9±T?tt*S»bftl/'>. 
[0 0 6 6] fcfc, 2ji^SS©JgS|T*l±. 6* 

[0067] 3fcfC, 094#1LT, PI£B|<0ffrB£O 

i/>Ti^-rs„ sra^sgii & <D±wm 
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ffimwtl:, nyhn-7 9 0 <fct> ft 5^13^ 

[0 0 6 8] Jfe2g^fi2 5<Dffl|f^©iti*«. g£JS<D 

R F «fc 0 S^SnfcS*^ n >y * tS^VT, S^UO/ 
70 Xi 2©m##te#x-*xi;7 7*jijg-r;5*-i's:/y 

fc^iBJU JfflUvXl 2©ffltt^x-^xU7'7* 

^x-^xij7 7*ajg-rsHi±. # 

h^-y^V^-sPtifrfcft-f. Jtf&lO'Xl 2 
tiB^SftTV^o 

[0 0 6 9] 09»c^bfc«k3»c, Jt2PSH2 SfrStH 

stsftfcPfiiftOTfctf, t-zvi/Xz a\c&it 

TfrftJfct^tU e-AXXU >y*2 3KAWU *£S 
®-Si5tf ¥KS*ffi 2 3a Srjgjfi U X U Xi»7o -y * 1 
20 9tAI*-rs. yUXA^o-y^ 1 9fcAI*Lfc3tett, 
ftfid— a5*^S5ffi 1 9bt?ES*^n. C<0K*f£n 

fc3tea. s«si 9a-esi=f5n, •affi^jt^nsi 

^■a y ^ 1 5 <D*EMm 1 5 a X'SM tU 2 »#Jflg)t 
«14«rffljS-TSo CCT% d<lT% 2»9JfiS3tffil4 
Ofig^fctSl 4L£iijgLfcfttt<!3t#lRjaH-4 5° Islfe 

30 snr, AfliftCTtfcfc!), ai3t«i 4R«aiiLfc)t 

X 1 2 ic J; o T^)t5 nTfttitfgfBSS&tt 1 $ 

n. *D^Aji3iiea®4i:o^ifffij:«?fe^tsfi!i 

[0 0 7 0] 01 O:te<fctf01 1 ttff^fcfelJSJtO 

?9*f6 lT*^LfcfB^t±P<M^«:SL, Rf6 2?^L 
40 ?£E^{±S<l)t^U EHf6 3T^L^f2^l±A®Jt 
^6 4T?^LfcE^±B^%^LTV^S. 
[007 1] 01 OtC^Lfc* -5 fc, 2 #3U2£}fctg 1 4 
^fi©t«l 4 L£j®SLfci?£ffl#Saft5 3 Ltt, Affl 

l tc^S tu *a^7iJ3i: ffiUBJf 4 * 

«(L*^?.*a^A»3%a®-r5o ^^S. *a 
^ZJ!3 ES^FtfettSlfS^S 1 Ltc^JS-T 
5S£«5 4L^t5. C©S^5 4Lt±, ^ 
50 l^vXl 2fflHcjt*. jfflUl/yXl 2TTfT?t«i:5 
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n, w& 2 ftm&ytm 1 4 ««■ lt* s ^jt^jti: ft 

[00 7 2] 01 Hc^LfcJ:^ 2#9Ji£ft 
fg 1 4 comyffi 1 4 R%®JSLfci?£fli#ii83fc 5 3 R 

JC^-TSS±3t5 4 Rtf3S£T£o C<D*?£ft5 4 R 

i±x mau>X\ 2<HUicjt#, mnis-yXi 2 

3ftfc StU Sfi 2 #S«£fttg 1 4 fcffljg LT. S Gift© 

ft£fts. 

CO 0 7 3] 2#iUfi58fcffil 4%ffiiLfc»£Biv 7 

1 5 a^g^fS. ¥£*fffil 5 a*S®LfcS3^ 
«\ S*fffil SaT'&MZn, £RaftgS3§§l 8£3iji 
U ftM<0— aJ^yUXA^D-y^ 1 9<D¥R*fffil 9 
b-PSIt^tlT, C CD7W2 0£AS*U CCD7 
W2 0fC<k^T&tti;*tlS. CCD7W201IC 

[0 0 7 4] ft:fc, ffi»ffl#Bg^Sltj^^-V^^ 
T, *n V^yLM 3 £££t<Dfit?8tf^»fegSttTVS 

<E>##B£SftSo 

[0 0 7 5] 01 O^itfHl 1 tC^Lfct^^, *H 
8£<DJgJSIT*ti\ S^#Mft^ft*4iif£ft©ft&#|ijJ 

S. 

-rx**2 9KASfTSo S!t>T. *Sfe6ffiCDJg^T'«, 
C©4»iij7* h-r-fT^^ 9»cASt-T5)fc*fflf 

5. ftfc. I4ffl«tt, Jfc«$8i5g8S&f*l fcfcttS 
* n 2JI 3 * S^/i 4 ffi<fc t) t, ?Mfi!lT-S fc 
5 tei|MLT«ft3fci:ft*fc»» JtfflSE 
^J&tt 1 <DSIt& 5 TKI*£ftT*ff&rU>X 1 2-0RcR 
oT£Tfc4#9J7*b?Vx**2 9±T*»±*£®Lft 
V. 

[007 7] fc<15^ CCD7W2 OlCfc^T, ff 
^Jt<02^7C/^^->*«tB-r5#^ % SS^tCCD 
T'W2 0 4:*jE5t»CttH»«>-rS*», CCD7W2 

t5„ CCT\ 01 2**tf01 3%#B8LT\ CCD 
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T W 2 OOfcffi^-^fr^llfeftO/^-VlCfctf S 
»WMI*BIW*«S6te'3V"«T«wr«. 0 1 2 
(a) fc^L/c:<fc3fc. Vyfryfl lfcfe»87^ 
2#3iJtet«i i\c&iX, *fiM**&fcL 
T*fi*ft2 0<D^*gS7 1 L, 7 1 R»C#»e>*lSo H 
fc, 01 2 (b) fc^Lfe*-5fC, 7V<— &ffl 

y@m%i\ 8t«koT. s»©«^7 2fc^e,ns» 

C<DHjg7 2tf. 2 ytTV^Z- Vx- 2 Cg/Jv^fit £ * 
So *SyS<0J^3H^t±, 2if? 1 If «y bO^S^W* 

70 "o" xrzit "i - i tr-y horafBtfcf 

fSfS 2 WW& o %<D—tt*^ {&tt*7 1 LTV 

So 2iffl^ttk:^->'Sfca:«ic*7<o^&i±x7— r 
— £tftSo C©<fc5K, 2II71 If y h©-ri?^;l/ 

^£±0^5(1 fctfT'€S3F<0*'J y 01 3 

( a ) t±, 1 Vf y b Of^^r-* »C«^f S 2 
©ffl7 3*Sbfcfc<DT'feS. Cfl!)ffl7 3tf#&T-S«g 

^So f^fc^x 01 3 (b) fC^Lfctdli:. 2»®J 
figJteffi 1 4 ©#ffl«k:¥fTfc 2 BiROffi©ap»i:»SJ» 

icaitft2ifjiso«o«»t*«6a*+»<oiiii«7 4 

?-vtfS¥fiiiii*5o ft*. 013 (b) fcfe 

JO ^LTVSo tf^a5»©4®lg<D^tS7 7t±, # 

[007 8] h7^*>^fflB*/^-Vi:, ISS-rS 
x-^tcMJE^-S^^-Vt^fe-e-Sfc, 01 4 

(a) tc^Lfc:i'5ft2^7t'^->'4:ftS. **5S© 

es±*»^>i-7»cu. T¥»%*vfc-rs =f 

40 ^j^^«^*^>T*^niof5i-7i:-rs. cntit), 
ccdt'u-i'2 oco^a-r-^*^, r-zmmnmn 

gp»%J:t)W5it«im-rsci: *Wh6 t ft s . 
[0 0 7 9] fe@Wc«s 014 (a) IC^LT^ 5 ft 

So s^t»c,nsfi^e©A^->i±, 01 4 

(b) Jc^bfei^k:. |BS^tcJ±^Si:3Vh^Xh 
*^TL, SNtfc^S<ftt>TVS. CC 
D7W2 0£iot, 014 (b) »C^Lfc J: r> ftS 

50 ^jfeo/<^->*«ajL, 7*-^*WBf"r*««, ■¥•© 
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rk h^v*is?mwm>**-i'*wmL. zoom* 

[0 0 8 0] 01 5 (a) S^Jt<0/O-V*»6W 

©a-1-i m<D$mzttvrcftmw%n. : eti i tr? ho^ 

7 4-eftmtZ£t\C£i-C, 40«i87 8A. 7 8 
B, 7 8C. 7 8 DlcSHtTV'So ^LT, 015 
(b) fc^brcidfc, *fft4)^ig7 8A, 7 8C££- 

to-*T^jgo««?^jgfigu, mtincttftnfmi sb, 

SSfciTKEBf 5 ci?ECC x-^;V%JB«f S £ 
•5»cLTV5o E C Cf-7;H:li, tBSS-T^f?-^-* 
tCRC GSEfft^jc 3— K§£>x-7— tm=i 
— K (ECC) fc^LTJ&SLlfcx-^cOx-TVl/T' 
£5, 015 (b) nffmJIjOECC-r— 7 

H"TSC 2:«<T*««. 015 (a) fcasLTtT*— 

*BWH\ 015 (b) IC^LfcECCx-TVI/©^ 
O— *£fSffiLfcfc4>?fe!K 015 (b) tCrnVtcE 
CCf- 7*09-5, 01 5 (a) tem^tcy*— *Eft| 

ttktS. E»^te«x 01 5 (b) fc^Lfcfc-SfcE 
CCf-7W0 1 5 (a) (Cct Lft: £ 5 fc: 4 -DCDffiig 
7 8 A, 7 8B. 7 8C, 7 8 Dfc#ft¥LTJfcfif?81Eg 

OfcUcCBU S^fcti, 015 (a) IC^Lfc* 

5&^jo-r^-**«iau cn^ixta 1 5 

Cb) fc^L;fc<fc-5&E CCf-7MI£L, CCDE 
C C^-7;Wcg^vrx^-SnE*froT-r-*<D|? 

[008 1] ±»OJ:5&B£3fr!>'<*— VlcjsM-SS 

^ffiB (h^y*z/?mmm'*fi-» am*, x^ 

-SHEli. H2tc«ti-«<t««L9nB8 9lcJ:-3Tfft> 
tl5. 

[0 0 8 2] H±ff»!Lfc£9l!U 
^mfREMff^ttB 1 0 fc JfeflWRSSiSStt 1 

sus-racfctfT*. ti&fE<D*n??7<ry*e 

SOlK>}B»cJ:fttf, l3S43<tVff^Ofc«>03t^3S 
*x mo^^X*m&BHkO£ 9*79 71 1© 
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[0 0 8 3] Sfc, **»<0}gJSfcJ:ntf. XffiBES 
^— sfrfc «fctf h 9 y tffcfr o c W?*5 J: 

S. Wc*m«>mTl2« ffitBW#<t£Ste.fcS1fl« 

lf«loy7b**7) £fB^LT*5£. *OJtflHBE 
l e«=t±Jt®WS«ca— >f »cg«U a— 9**0 

[oo 8 5] &rc. #mMo&M\cmzmmiEMn£. 
[oo8 6] *«sa©jg®ic^s^tffiiass* 

SBi Ofcintf, Hy>7?yi 1^ 04»c^bfc 

tr>y htcj:-9TGfl(an7tflnE«fi£-r«c2:]yt?«« 

[0087] &$m<DBmmz,fflm&MU£. 
mwi otcztiis, «itf8isai«f*ite^siHsans 

m«^iBsanfc)ti^iBS««i 
[0088] sfc. &2m<oj&mcmzmtimEm®to 
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Co o 8 9] *mi<Dm2<DmmcDBmiz&zy£ 

ic^Ltcfs 1 (Dfmv&mcmzimmBmnimm 1 
C0090] pktbic, &-}U*--i/?m&&&m\c-D 

£C5S**WV\ 7* h*rS.%)lX.—)V;\——Z/7t 
*-7l//*--:/#tmtt x -gate, 

aHf ®3tt»iR*i& (yx h £n if na. ) #®t* 

fettle J: 9, 7b- F&ftSftiKX'S* hJVfcflrrs. c 

[0 0 9 1 ] 0 1 6 li, 7WS— — V^^CDJfeKlR 
7W48I#T/Jn;£I,-><DT\ ;W<— =.V.^««»c % iSS 

*g*T«&<s>m assies?- s c t t * t> . 

^Sfca'Po *— 71/141 0- 2 nmS*CD±€^35:<5DT. 

10' ~1 0* ;gfi<JD£S 

"^t'WBI" , 104 -133 1990^j ^ 

CO 0 9 2] #$mMT?li. ±&<D&-)W*——^trW 

BT*^f5)fe1t^feg^lTa, *ay7A®3 
CO 0 9 3] Sfc. #*SS0>tt?t4, X ytTyyi lrt 
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0%M^W2 514. *O^A/i3*JBJ5g-r5*-7W^ 

«fc5*?taiSfi2 stum *f2:co«iSL/ 

— If £ c 0 1^1foHlJH3toaS*«i!W-S*tSJg)fc^ 

10 CO 0 9 4] *9ffi<DMmcl3^T, &m$9 1 {4, & 

i <o$m<D®m £ mm\c^ mffivmm*** - i/*m$L 

<D^^2->(DqfrlZ>WSL?Z>C.£.&-x*2Z£n\£. 

T. nvbo— 79 0t4, mSO*fttefi!oTgSSHi 
S?bfeS«Sfcl4Sf^a5 9 1 }CJ;oTSSi*n^^gO 
1t?H*ft25iSg2 5lc#^. ^S««2 514, nvha 
-^9 0J:Q#*c,ti5«SO«aicfi£oT, SttSTS 

20 tc«(t « )tm 2 5 14. 3tEnwtc4B(t 5ffigas?#e 

CO 0 9 5] *SQfiWte«53tffif«e8W3feSIBflD^<D 

CO 0 9 6] 2^Sj[M»c«5Jfcfil«ffi»W^SBTJ4, 
f2S^»ct4, ^9EttH2 5©ffl»31M>iS«^ S^Rlfig 

mmva, *py7AB3oi- am»cfev»T, 

C0 0 9 7] Sfc. **3i5fif!Ifc«S^ftSf5g5S^S 
.T\ fiffi^lt^Si:*;-7W^-^>^&S^ai:^ 

b*£*)t&km&££imtlZ£l3:&. 
CO 0 9 83 *Sa6Mfc<fctlt4*, %flHBCflHi» 
1 tcfB8?tirc1tait4, '*aiMR<Z>e8R»lc«&«1INI 
JWb * CfffiS7l#fiajfc<0*S t PI CttS<0H£/l#!B3K 

*/i^a:»tn«4*s^-r«cfc*^**i/-«D-p. non 
50 )V>\--^<mtiL&&m£it&mi,T&mx5M*?ivtc 
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[0099] 3^©jg<8uc<k*ia\ rnmmrn 

[0 1 0 03 :*^©jgi»k:fcttS^©fffi©flU8*5<fctf 
[0 1 0 13 *^<D^30^«50Jg®tc«S)t 
5ft1tf8fEg3£gB©£#<0*Stf£a, 02»c^LfeSir 

i ©uss^^flnc^sjfeftaiiBSs^s i ooaao 

8S^«-C*«, ftSU \Zv>?7v-f<Dmm>\ SIC 20 

[0 1 023 01 7a, &miV>&mi£*St>fZVv?7 
v7<Di»lS l *7Fi?Wfflm, 01 8a, if -y^T-y^^lSt 

[0 1 0 33 2f!^ISS©fgSlfcfe^Stry^y'^yi 1 1 

a, at-uvb *iffi^<s)te© if *&&a«fr sjtap 
isi 1 2 2:, ccommmi i 2<fc9tas«m5ft<D 

iiff^[Rlt> ft^gBl 1 2M*»?Ji®»cES5tifenU 

* — jtlsZ/Xl 1 3, 4 J ffliSS7-f;l'^ (neutral dens 30 

ity filter ;JWT> ND7-f;V?iEt. ) 1 1 4, 1 

Kmx&m^i i 5. nfttr-A^yy «y* 1 1 6, <a 

ffi^HftSfig 1 1 7. e-AXyj -y* 1 1 8*5.fctf 
7* hTVx** 1 1 9SHBM.TV5. ftjggSl 1 2 

taoTi,^. ayy-^uyxi 1 3 a, ytag^Bi 

1 2©&|*ft*¥^^K:LTailt^5«fc5te&oTV-> 
5, ND7^;V* 1 1 4 a, 3'J^-*l/yXl 1 3«D 

5. fiSeftB^fli^ 1 1 5a, ND7-fWl 1 4<Dffi 40 
It Jfc&fiSft LT, S M7&£# £ P i: *-&t?3t* 

ffil*-rS«fc5k:*t)T^S. figftffl^tWPl 15iL 
ra, l/2feg*g*fca&ft«am^n 
S. <Hftfcr-A*7y-y*l 1 6 a, flBfcflJy^Hi^l 

5:^5-erSiS^^-A7.yu>y^®l 1 6a%fU 

i^s. ttfisn^aEiiHi 1 7 a, at 1 oias^sstc 

SttSfiMIffinMSEMg 1 7i:l^fil©fe©t?S5o e- 
AXyu-y^l 1 8 a, tr-AX^U-y^Sl 18 a* 

COkf- AXyu-y^fil 1 8aa, Wit JO 
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a\ P{S^#5:2 0%jgjaS-fr, 8 0%E^-TS<t-5 
{CfcoTVS. 7*hf-ff^? 1 1 9 #Ba3fr£>3t 
SfcEML-T, #{8Bt<0 SttJfefi^E (auto pooer con 
troll ;«T. APCtSt. ) *ff'5fc46k:fli>e.n 
5tOT£5. C07*hf^f**l 1 9a. #S8)fe 

[0 1 0 43 tr-y^T-y^l 1 1 a, HK, XMHDil 
1 2*->&<OJt*^lf-AXyy -y* 1 1 8<Dlf-AX7''J 
1 8 a-emffZtlTmftTZftftlC, e-A* 
1 8ffl!lJ;t)J©fcEB£ftfcffl&fcf-A;*:/y 
•y* 1 2 0, 2#gijj5£ft«l 2 1 ^.fctfft^tfiS^- 

1 2 2*{ix.T^s. MJte-Ax^y -y* 1 2 oa, 

S-frSllTte-AXyy -y^®l 20 aftWUTVS. 
2#SJffi!}teEl 2 lit 01 7\Cis\,yT)ffil(D&W®ft 

tcffi««tifc^ffii 2 i Rt, mswiEWmftizmw 

SftfcffiafcRl 2 1 Li:*#bT^5«, mffl8.1 2 1 

r. i 2 i La. mi<ogm<omfmci3ifz>2ftpmyt 

*gl 4©fiS?16tSl 4R, 1 4 Lfc|S|&© !K fiSj 
ftfgl 2 1 Ra<M3fc*lPiI*-4 5° IsrtteS-tK fi&fctfil 

2 1 LafflJWlR]*+4 5* |sIlg;*-&5. li^itf^ 

-122a. 2#mmms.i 2 1 *>6©)t©jttttc«L 
T4 5° icmvztvt:, 2#mfiiX&i 21^0% 

[0 1 0 53 \Zy*7v7l 1 1 a. It, 2#3JflS£ft 
Si 2 1 fr£>«0tttf:5i^±lf5^— 1 2 2©SlffiTS 
WbTaffTS^lRltSB^nT, *Vf>K;l/8 1 K)t 

fSfflS5S«# i # nfc ^ tc> xfimm&m# 1 

«SWStg2ffl|lC^|Rl-rSJ<f!BH^VXl 2 3fc. CCD^t 
%^>Xl 2 3*. Jt1tajfBS^l©JP*73lR«3*tf 
h^-yi'*[RllC^»IRlH6*7'^^a.X-^l 2 4 (01 

[01063 ey^-y/i i ia, mmmi 

A^yy -yaffil 16 aT*E.m<£tlTmft?Z?ifalz. 
(MJfclf-Axyy -y^ 1 1 6ffl!lJ:»3MHcEB^tircSra 

7^£issi2 5, fli/yxi 2 6, e-A^yy<y^i 

2 743J:tf7* hf-ffi'* 1 2 8%<i^.T^S„ 

jt^ps 125a, ^i ©usacjgfiiic^its^^ 
mm i 8in«otot'«5, (Qj^vxi 2 6a, yeit 

'J -y ^ 1 2 7 a, t-AXyy «y ^»® 1 2 7 a «r^L,T 
V«So COIT— A7.yy -yaffil 2 7 aa, Cff^a*, s 
d3fcJ5£#:&2 0%jgi&S-£, 8 0 %S*f"T5 J: -5 lc*o 
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$5. hfVr-** 1 2 8«, 1f?R}fcCD&Sf# 

1 2 7fcA3*U e-A^yu-y^®l 2 7 a-egj&S 
ftSftti, M*e-AXXU «y* l 2 0fcA*rr5<fc5 

[0 1 0 7] t-y^-^l 1 1 sic. tr-A*:?* 

KfcNKIfc, fcT-A*XU -y * l 2 7®U tUKKIEBSn 
fcflUvXl 2 9, J"jyFl)MU>Xl 3 OifeJctf 
4#|iJ:7a- h-r^x^* 1 3 1*«*T^S. 4»»J7 

#*J:7* h-r^-r**2 9 fc^«<Ot,©T365o i"JV 
H U ** 8 tt, ^RTOOfp^tf 4 #917 
* hf-f x** 1 3 1 <D#SflRfc*fLT4 5' fcfcf J: 

[0 10 8] ^'^77^1 1 1 JEte % l£-A77 

y * * 1 1 sjcfeJtsdJte-A^ru <y * 1 2 0 tit 
KftHfc, tf-Axxy-y*i 1 8W£*)m\cmw-£t\ 

tz&m\s>X\ 3 2SWCCD7W1 3 3^{iAT 

(/"•So 

[0 10 9] U'y*7'y7l 1 1 ti, MJfelf-A 

xxy ^ii6 fc&w-sssftsspsg i 2 5 fc«g*f 

Wlc, mytZ— AX^y l l 6ffl!fJ:»3MfcEfi5n 

fcay^-^u^xi 3 4^*tfsgffl^a^ai 3 5 
£{i*.T^3„ s»ffl)t^ai 3 5 a, *tettf8f3§«« 
ft i <o*n as 3 icmm-£tizmm*mm?zrct!> 
<vyt. mz.& SftS 2 6 6 n m<o^)t%aiii-r s «t •? fc 

*-3T^5o C«<fcd*SSffl)taiSMl 3 5£LT 

S. ny^-^l/>Xl3 4ti, 5&WBftji£gB 1 3 5 

*G&0»tt?«, J&g/BftifggB 1 3 5li, SffiJtfflJtt^tB 

[0 1 1 0] 01 8fi:^b^:<fc7fC, h 1 4 

Oli, h*ftl 4 l^fli^T^S. fc:fc, 0 

1 8ftt, »az-yh*{j;i 4 1 <Djg®as#coa^f; 

-^UVXl 1 3. ND7-<;l/*l 1 4, fl£3fcffi?t¥^ 
f 1 1 5, ffiytV-l±X-7Vy* 116, fittgSF^^ 

mmi 1 7, i;-A^7'jy?i 1 8, s^-z»x7 

S»*120, 2#iUfi£ftffil 2 1 , ±%±lf 5 5*- 1 

2 2, £R5?te^pggl 2 5, ai/VXl 2 6, fcT-AX 
7'J-^l 2 7, OU'VXl 2 9, i/'JVK'J*;l/UV 
Xl 3 0, SSSIUVXI 3 2^3^1/3';^— ?UVX1 

3 4tffl*!>tttf5ttTV5. 

[0 1 1 1 ] 0 1 8«, Set^J^^ 1 15tUl 
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a, h*#i 4 1 rtta, mmift&m 1 ? 1 

fcHg-rsfc&k:, * 1 4 2 1 4 2 

«)W7jfftoi5H5%a^tffl^jg^ 1 1 5 teg-raft:* 

©^rT 1 4 3tfi9:«-5nTV5o 

[0 1 1 2] 01 9 a, ^Jt«*fflV^cflBfe«^^? 

1 1 5O0U«r^LfcfeCiDT?$S. CO0!Hc^5jg3tffl 
M£¥^?l 1 5 a, 5V>JC^|Rl-r5 2tSCO«?«©flE»tg 
70 1 1 5a. 1 1 5b^LTC>So cnS«Dfi£ftlE 1 1 

5 a, 11 5 b<D5-5©4>:&< i:fe-73tt0^b*^ffi 
KSBtCfcoT, 0^©^B173lRHC^ffi$*V 01 9 

(a) . (b) lC^LTc^5^ 15a, 11 

5 btffifcSSBtffcfcttSigftffil 15 a. 115b© 

I 15 a. 11 5 b*ffii§r5ft<Difi£ft£#g{k 

u *<oi&^ mKMsmm^i 1 5otm*3fcfc*»s 

S {Mt&£# P fil i: Oifc^ A^ffc-T S <fc d »c o 
T^5. fc*>, 019 (a) fC^Lfci^lC JgJfetE 1 

20 i5a. 1 1 5 b<D-£m<Dm&&±%^tz\ci±my&i 

01 9 (b) {c^Lfctat;:, fiSBfeKl 
15 a. 115 b<0^ff«/p#avj^^fcf?tcafi£^ 

[0 113] 7^aX-J 12 4li, ft^a-y h# 
ftl 4 1 tO±SJcffit)fvf^5tlT^5. ttaigBl 1 2 

a, c©3t2^Bi i 2*mm-rzmm®8&i 4 5t— 

ftft^tl, CCOfgiftlUKl 4 5iftCn.-y h*ftl 4 
1 ©ffilE£ffit>{\r«-£.tlT^So 7*hf^fi'i(l 1 
9l±, A P CESS 14 6 t. — #{fc£tU C<Ok PCglfS 

30 1 4 6 fcftlC, OL^.^ 1 4 1 (DWmiC&QttlfC, 

tlTVSo APCIhIKI 4 6tt, 7*hf-fri'^l 1 
9£0ffl73*lii@U #^^APC©fcfe»cSt->^n5 
ifAPCt.f fc^TS.fc'Sfc&oTV-'S, 7* h-r 
-fri'^ 1 2 8ti, APCHISl 4 7t— ftftSn. C 
<0APC@§1 4 7£#K:, J-^^y b*ftl 4 1 ©flffii 
fc^DM^&nTV-'So APC®ESl4 7t±, 7*hr 
-fr*i»l 1 9<Qffl7j^i§ifgU tm%<DAPC<Drztt> 
fcfflfC,ti5«^APC.bj *&|g-rSJ;-5k:%oTV 
5o ^ 1 4 2<DjS^fC43^53.^.-y h*ftl 4 1 O 

40 ffl!l®»Cti, #APC|hIK1 4 6, H7A^<0i§AP 
Cr.f . APCobj fcfcfctfcLT, figJtffl^jg?l 1 5 
Offl^lc^ftS SffiKlUftt PfflJtfilc^tOifc^S 

1 4 2*ffi»rr5l8»E8S 
1 4 8«tnDfsr»t&tlT(r->«. 

[0 1 14] 4»fj7*h7 f wx^^l 3114, ^ffiH 
SS8 5 (02#KD i:-Wt5n, CflD^ffiHIiS8 5t 
ftlc, 3.n>y h&fcl 4 1 ADffllBJCfflD^t&tlTf 
S. CCD7W13 3B, C C D7 W 1 3 3©fglS 
^00071/^133 <OttJ7j{f^««lS^fT "5 fH?8i 
30 S1USS 1 4 9 £— ftft^tU CWfl^MSIlISS 1 4 9 i: 
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So zmmyemmmi 3 5 neo^mmm^mai 3 
5%si!i-r«sibiHissi sot- &<tztu c<omm® 

Ell 5 0fc#fc:, 3---y b^fri 4 i©flSEfc:fl5i»Jtttt 
SftTVS. 4 1 OflgSfctt, ft 

b 1 4 Ort<Z)0i&£ft#*:i-->' b 1 4 ofl-i:© 

H-e#a©{i^oAai^ff9Aa*#-n 5 i#ir 

CO 1 1 53 Site, H^Lfc^tf, b##l 

4 i ©±®»c«, w®gMmem&\ i utmrntzm 
[0116] 020s. kwmi 1 2*. aac&s 

igOftfc LTffcfe («T, R fcta-r. ) , m& (STFs 
Gfcffi-To ) laMtlfe OCR B&G*-. ) <D3fe<D 
l^fftfcH^pT^fcfcOfcU CCD7W133 
fe, R. G. B <0 3 fe<0ft&&Bi^* Lfci§-& 
(DVytT-yJl 1 10«JS0— fiftfcjSLfcfe©"^ 
S. 

[0 1 1 7] 02Okl^Lfc0>Jk:*5W-Sfta§igBl 1 2 

i±, ftfra^'jXLi 6 1 ««x.Tir->«. ciofe-a-figy 

'JXA1 6 ll±, RftA&SBl 6 2R, GftAWSBl 6 
2G, BftXJJSPl 6 2BSI^t^5, &A#f931 6 
2R, 16 2G. 1 6 2 Bfcli, ^tt^ftfllE^-f 
16 3R, 16 3G, 1 6 3BA^»e.nTVS. 7^21 
ttHl 1 2t±, Mfc. ^n^tlRft Gft. Bft^ma* 
•T5¥3?#U-1f OTF. LDtmt. ) 1 6 4 R, 1 
64G, 1 6 4 Bi, #LD1 64R, 1 6 4 G, 16 

4 Bitjmw^nfc^TfTjtmtbT^AWSPi 6 2 

R, 16 2G. 1 6 2 BfcTJ&S-tt-Sriy;*— ?UVX 
16 5R, 16 5G, 1 6 5Bfc%i^.T^S„ ^LD 

16 4R, 16 4G, 1 6 4 B <fc t> tlfc R ft, G 
ft Bftl±, 6 5R, 16 5G. 1 
6 5B, mm.?*** 1 6 3R. 163G. 163B5 

aa-AryXM 6 i»ca«u 

1 6 lfc«fc-3T-&fiKSttT> ND7^;W 1 1 4KXJ* 
-f SJ^tc&oTVS. =8:33, 02 Otei^LfcfllTti, 
01 7K35ttS3y*-*U>'Xl 1 3«gtt5*lTl,-> 

[01183020 Icj^LfctfatCfetfS CCD7W1 
3 3tt. fe#8?7UXAl 7 1 £«g*.TV->S 0 <L<9fe# 

m?vxi>i 7 i a, RfttB^asi 7 2 r. GfttHwas 

1 7 2G, BftmWSPl 7 2B£fl!i*.T^So #tB*fgC 

17 2R, 17 2G, 1 7 2BfC«. ^tttltHEy J 
;1/£17 3R, 17 3G. 1 7 3 Bsb*SW-S*lTVS. 
CCD7W1 3 3«, Mfc, *ft«"U &ffl*fS3l 7 

2 R, 1 7 2 G, 17 2 BlCttlRjfSffiBKlSBBStU 
RftS®, Gft®« % BftiS#*a^-r5 C C D 1 7 4 
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R. 17 4G, 1 7 4 B fc*<SS*.TV>5,, IStl/VXl 
3 2fflA^(0*ti, fe^yUXixl 7 HCfcoTR 
ft, Gft, B)tt^tu CORft, Gft, Bfttt, 
^n^n, MjE7-C;l/^ 173R, 173G, 173B 
%&T> CCD174R. 174 G, 1 7 4 BJCXJft-f 

[0 1 19] 02 1 fc^L02 3S#fU/T. * 

HSS^SIfC^3ttSft¥3---v h 1 4 FSIt» 

wmc-o^xwmt*. 02 n±> x^FSitJtafc* 

iO ^-T¥M0> 02 2tt, »±««lcaBB-*X9-f K«5 
®«l^-r-SP«D^ll!lS0. 02 3«, ft^-y 

«JD^ffi!fffi0T-SS„ 
[0 12 0] X^ KS£ Jtfa-f M 40 

8 1 A, 181Bt &ft7H8 1A, 1 8 1 BtC 
O^O-fOfSttStu S-WH 8 1 A, 1 8 1 B 
K&oT&ftnTigfcttlg 182^ 1 8 2 fcftP 

M 40 i:%»1465b:aie-rs««fe 1 8 3 
20 ^«;H4 0^7H8 1A, 1 8 1 BlCjg 
^T&ftS-SSfcJ&OU-T^-* l 8 4 fcfcfit^TI^ 
S. 

[0121] U-T*-^ 1 8 4 ti\ ft#a.^-y b 1 4 
0<DTS»C*esnf::3>Ol' l 8 5 — SP^3-Y;V 
1 8 5rt«:Sa-r5«t-5lC, ft^i-'V b 1 4 OV&W} 
7alRHc?»oTBB«$tT./c:««0D2O<03-^l 8 6 A, 

1 8 6Bi:, 3— ir\ 8 6 A, 1 8 6 B<OftM&lC3j 

;n 8 stcWtRj-rs^-ptcHs^nfcv^^ hi 8 7 

A, 1 8 7 Bt&ffiz-T^Z. 
30 [ 0 1 2 2 ] C C T% X KSI »3 SMSOfM ICOl^T 

Siw-rs, 'j-rt-ii i 8 4*»^-ii-sk. ft¥^ 

02 3fc^Lfc«J:^t. t4Sl 8 2 t±^fif*-f Jc, «|S 
1 8 2 fcft^3.^<y H 40 £©|13<E>ffit£*ll 8 3*'^ 
Jg-TSo ft^^-y h 1 4 0<0^fibb^m^<Ol5Sffl*^ 

ft^3.--V h 1 4 0tc5ifi!LTttSl 8 2tffl 

-yH 4 0<0^ffi3b^/J^i:$t»±li^l 8 2*'^ 

*5t«L**^. U-T^-^ 1 8 4 t<fc-DTft^rL^ 
>yM 4 0%S»LT h77+yW- #%ff ^Citf 

[0 12 3] 1 2 4li. JffljUVXl 2 

3«r«*#L, Ml 8 l**£>£LTls]IEorfiefcRejg# 
<5DT^^olX-^*«:1 8 2^B^TV^5o £<D7?* 
jlX— *2f:f* 1 8 2 k:«, $4181 IC^Ffrfc 2 0«D?L 1 
8 3tfJgfiK3*lT^3. 7?faI-?*»18 2Cn 
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S. Hk:, c©7*— *Xfl§3-OH 8 4 tDfl-JU©— SB 
0^Lfcv«©rt7*irXffi3^;l/a*f8t*£,ftT 
VS 0 7*faX-^i 1 2 4t±. Mfc, #?Ll 8 3fcS 
SSnfcvy*-;/ M85t, «I?rt7*-bXfl3:3-OI, 

{ftATVSo maUl/Xl 2 3^ Ti'fiX-^ 1 2 
4 4>ttJbKttlC*Vvr % maUl/Xl 2 3 1 

VS. 

[0 12 4] 02 4fcV">L02 7£#88l,Ts * 

mm<D&mic*>ifzmiimdMi&# 1 <of-*iy 7»c 
»-rs#M>tfej;t;^^{fta9it«) (-9— ©735* 

* 1 2 4 nmi'isx 1 2 3 ^jfeiffflfsg^i* 1 <om 

ttfalS&U h 7 y ^^"iRlfc^ft^S «fc 5 IcfcoTV 
5. 

CO 1 2 5] 02 4 (a) ~ (c) It, 7WaI-^ 
1 2 41C<fcoT, mnlslsXl 2 3*5tflN8iBgj«#l 

7^aX-J 1 2 4t±. gflbttJ&TJti, (b) fcjjsb 

fct^ntc^orva. 3*1 2 4 it. mmis 

%;^8mfi7ir-bxm=i-fMcmW??>£b-C (b) 
^LfcttM*^, (a) £/ct± (c) (C^L^*5MIC^ 
{tTS.kSICfcoTVS. COi^fc^l^VXl 2 3 

CO 1 2 63 02 5«, m&\s^X\ 2 3©~>-^tJ; 
S&l&Ta IrJ fcSi?^ * -feXO^lRl £ Lfc <JDT?£ 
So 02 SICfcVT. ^1 9 1 14, ttWM'ZsXl 2 3 
<0->-^tC«J:Sgi&^ri6j^U EHfl 9 2ti, 
>Xl 2 S^mg^^-teXlcJcS&IS^lfr&^LTV 
S. SfcEHil 9 3«. ->-^tJ;S^tti:^F<37^ 

$im*&Lrc*><D-p&z> 0 wMftTt-tx-vit, tmu 

>Xl 2 3<D"W>&> M*.fcf2mm;@ScDi&I!|£-eSC 

fcawtress. 

CO 1 2 7] 2|^i5S«)}gjilt?l±, SSrt7^*X%ffil,> 
T, fttt?BfBM&&#l Of*— *x9 7lc*fl,T. 
*5<fcOHi38ft<?>{fceSy& 09— tf) fcfr?. 02 6tt, 
c«offiB^a6*gi^-rsfc4&oSiW0t?J&S. #fys<o 

J6&fc:j5ttS^?giE&&#lT«, 02 6 (a) IC^ 
Lfz&olc, TYUX • -9"— Jpx9 76»ai. 
^«5{cy;l/-^2 0 1 JgfigSnT^SaV f-^l'J 

7 K UX • -9— #x 9 7 6 OffiSPtli, * n * 

£Dfc*tfflve,ns tfttf-*iy 7 7 om^<o 5 

^<0i^5»cB|grrsfr (2t^SS©Jgm^V^T®£i: 

) *m?\Zv h?l2 0 2*'Jg^tlT^>S. 
CO 1 2 8] 02 6 (b) icts^T. ^2 0 3a, 12 
^SfcaS^BflCfettSSWUV'Xl 2 3 ©^DODflSi: 
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7 »c{fc*Bi3*f Affile ± tJ 1tffi*^M2SJ-r sm^. x 
-*xij7 7 fc^fiiEg^n^it $8*B£-rsig«c«, 

Wftl'VXl 2 3©*£%*7 f -*x9 7 7p'3T{§flf:£-£ 
T^-rt> 02 6 (b) fc^tfet^t, ftWsU^X 
1 2 3 <Q3'£.\jb , 'r— £x 9 7 7 £ ^<OMM<07 KUX • 
-9— #x 9 76 ©-95 1 frStS EHBrt TfiSSSft-T S «fc 
•5tC. MSrt^-bXfcEVTj^UvXl 2 3CDW 
*#1&;*-£S. f tT, e>y K5U20 2*fflK^D7 
70 * £S£-f 5 £ «fc8stt«:WBf L, 7 K UX • tf-^x 
9 7 6 rtOKH 2 0 4 fcfcVT. ?i\s—72 0 1 £rfl?<,-> 
T7*~ AX^-^*!/ h7 y^vytT-Jfr&fr -5. 
EH2 0 4, 2 0 4HOf- *x97 7$r£-£yEW2 0 
5rtTtt, h9y*>^*- #*fT*3"f. EF^2 0 4il 

jH$<D#<8*&if-rSo mou>xi 2 3oti^» 

T. — S<D{Mlcfc3<fc'5k:ite£-r3 0 x-^x 
97 7rt»C^Tff^^afB»-r5{SiM€»> S^Lfc 
^n-y^jcSr3v^ — ^Ofiffll;:* 5 * r> 

20 S. 02 6 (b) JC^VT, ?3F*i2 0 6tt. WSMTzXt 

So c<oY— hm*§t?it. (H) U^;PflDi:*ft\ 

mm$.rzitn£.<D zc t^iit^s. 

f-iny 7 7 n<o-^.^m\cmSi^mm.-r^\z 

it, y-hfl^*VWW;l/CDi:€fc^i69 

mmwi i 2oa**ffigffl«D]ista*fc-rs<t-5 

tcrnif«kf>. Src, ■r-*x9 77F l 3<D— &<Dmffi\c 

^fifBSsnfcitai*if^-rs»ci±, «d*ar, y-hm 

JO )t*ttl^-a:SJ:-5»Cbfc<3. CCD7W 1 3 3*^ 

: ?i'*v?mm*mLT^z®&iat, y-h«^*VN 

CO l 2 93 x3£<9«kdfc7!fj!re, #M^J:tf1t«)t 
©fifflSii6«-ff 3 C t lc£ K> % >fe1f«ia®!«^ 1 ©1^- 

t^T'^S. Sfe. ^«SfESJ«*l^l2llEbTV^T 

fe. KimMsmmft 1 ©igefcii^-r s * ^ t«srt7 

^o ^-bX*fr5C4:»cJ:ti. )tfi!ffii2««#l tftliiiLT 

t^s^tinc^-efES-'f'S^ffdcfc^r**, jfeit 

S-f>S^ff-5c:i:^prig4:*So ±3^o«fc-5»c 
«!5rt7^-l:X*fflv^T#SS3fcfe<fcO : 1t«^0<ifflSti6 
*ff5a**SJr^nfcf, x-rX^^^fSffifBSjKft:! 

ff-5ct^pJtgi:*So 
CO 1 3 03 0 2 7 it, ->->»C«fcSgftfcSU?F*j7* 
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[0131] ^K, 02 8feJ:tf02 9«r#HgbT, ft 
fif?8£@!£& 1 fciRlfrf S*- h U <y ^©-{R|k:o<,>T 
SJWTSo 02 8l±, *-hU -y^co^FSH, 02 9 

->*y*%BP*ft:fc«©*-by ^©T^Tifc io 
S„ *t?dtJ:^tS*-bU>y^2 1 ltt, rtgpiciKWL 

T^sjtitSiagi«(*i<o-a5%Ba^-ii:s^a52 1 2 

C©88P2 1 2«rl| f WrSi'-vy*2 1 3fc«r#L 
T(/">S. ->+<y*2 1 3ti. SSB2 1 2£EI§U£73lRjfc: 

S52 1 2*fflUTV5*«, *— hy»S*2 1 1 *ftfiN8 

lC«toTs 02 9fc3jsLft«fc3»c3JgB2 1 2>&ii»5^r 

[0 13 2] #JtC x 03 O4l/>L03 4=&#88L"C\ 1 20 
£©ytftf8!Egi?£3£Bfcffi&© lf7^7yyi 1 1% 

[o i 3 3] 03 ot±. mmmmmt* 1 <o^m\cnm 

t3J:7lC2OO^^-vH40A, 1 4 0 B^ffi 
HLftM^LTl^S. h 1 4 0A(i v 02 

1 fc^Lfc^OL- M 4 0 fcroHUDJgaK 0KT> A 

) ©fc©-e&5. —73. j^a^-y h i 

4 0 Bli. 02 1 \£7jkLrcy(&=L—>y M 4 0 fcttffi** 
fSi^rJgSS («T. B^^ytm5» ) ©^©-Ci&S. 2 30 
ooj^a-^M40A, 1 A-h'J'r^ 

2 1 1 ©SSB2 1 2 £ t)3MfSftfiif8fBS8l«# 1 fc*f 
iRj-TSfiffllcEM^nSo £ft. #3^3.--y H 40 

a, i 4ob<dx^ K£t>«««, ^-n^en. &ft# 

M 4 OA, 1 4 0 B<D2t$£jl'VXl 2 

t o 1 3 4 ] 0 3 1 a, xMmssmm 1 ©=&B»c*f ft 

1-S«fc-5k: j en? f n2^©3t^JL^-y b^rSBBU -a-tt 

hfcRW-ftfflfcijsLTVS. 03 2 40 
03 1©A-A' gl»fffi0. 03 3l±. 03 1©B 

-B- asm-ess. c<om-eit. Tmmmmti 

©—73©® (03 1 fcfeWSSffi) fc*f(Rl-r5«fc5t, 
WOJtfa-^UOA, 1 4 0 BiF&MStU 3fe 

titf^g&tti ©fl&73©® (03 1 icfcw-saa) t*f 

|Rj-T5«t^»Cx 2OO^az7H4 0C, 140D 
tfEHSftT^S. ft¥:i--y H40CS, A*^? 
<Ofe<DT3&5, 7t¥3.--y h 1 4 0Dl±, B^-f^Ofe 

[0 13 5]3Sa-vM40A, UOBtW 50 
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K2tt>t»BI©S2g, *J;tf)fe^a.-'y M 4 0 C. 
1 4 0D£*©*^Fgt>8M8©EB©&mi, 03 
0*«l,>T|{iWLfeaDT?S5o fc*5. 4-3©ft#3.^ 
yM40A, 140B. 14 0C, 140D«r*a&»C 
Wr3fc«> ftflNREMMMtl i:LT, W®fr&©1f 

[o i 3 6] 03 4 a, fflffiRam* 1 ©#Efc**|*!a 

^sisfc^n^nsra©^^? h*E»u -&ff 

1 6<i<D)t^i— -y h^ttftflPSr^LTl^S,, C©M 
Tl±, JtWSIBSSm 1 ©-73©® (03 4 fc*5ttS3l 
ffi) fc**|Rrr5*3^ 8ffl©7fc#JL=.-y M 4 Oi ~ 

i4 0s tfEBStu ftfitfsffis&tti ©fifcfr©® (0 

3 4fc*5»SK®) lc»lfll-rsi;-5»c, &m<o%&jL- 
<y hi 4 Os ~1 4 0i6^ES*nTI/-«5. Jt^n.— -y 
M 4 Oi , 1 4 Oa , 1 4 Os , 1 4 07. 1 4 
Oio, 14 0i2, 14 0i4, 1 4 Oisfi. A^-fy©t» 
©T?;fc3o ?t^3.^«y M 4 0i , 1 4 04 , 1 4 
Oe, 14 0s, 1 40), 1 40ii, 140i3, 14 

Oistfu B*^:7©fc©T?;&5. #)t¥J.--y h<DX? 

Xl 2 3 ©#£•>#. fttt#gf5SS«fla ©+£>:&jIS©fc 
^TgKrrSi-Mc. BSBSns. fc:fc. 1 6ffl<Dft 
^a.^ «y h %*S&fc=PJffl-r S tea, h y <y 3*ciRtt 

[0137] £czt\ *&ffi<DBmz&&fflmvBm 

*SiS^te*«©fSffl%3tfflffBIHS!i«: 1 tcfES-rs c £ 
nitres tK C©*-5*i'XT-Aa:, ^bfclft*c* 

«e»LTV-'*Mx «^©ll^7b , T*$*^i:-rSi:> * 

[0 13 8] fcT?, «?ttf0 3 04^103 4»C^L 
ft * 5 tc. 1 &<773tff«ffiaS*SIMlcffi^© t: y * 7 

-y^i i utstmckteiz*). \-o<o9ffimsgm& 
tr-y^ryyi i ncioT^tfiaa^s^fi^tt 
■pt> wt, a^bft^*c*it«^iss-r5ffl^tcfev^ 

ft, 1 S©ftfi!?8iegS£3SSK:}gS© MvZTvfl 

i ltwtscttiv, ±fi©itffi©^ems©if 

ffi«:«l^-rs*&fc. 100tr-y^7 , «y7 p l 1 1 ©** 

[0 13 9] ^?IC, 0 3 5*VL04 6*#BabT. * 
^SS©JBS6»i:fe^S3t«aES««:l ©^»W*«lifi© 

[0140] *^n&mct3i l i%yt'mssMmft.\ 
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£ •tfT, IS 2 ©If^fltefESS n^wa^is zaimt L 

CO 1 4 1] 03 54^103 7t±, XT^ty^-f 
7<0ttit3ifESia{fii: l U 03 5 li}fcfii$8l2S8&# 

1 ©¥#<D»rS0T?;& t) , 0 3 6 tt}fc1t?gfEfiy«f* 1 <0 

®*^®t*oTv^5s»as2 2 1 1. ccosstm 
i&z 2 1 ©KWSK-ttiRi-rs^icEgsnifc^^ig 

2 2 2 S*fS«2 2 1 tmwmfcz 2 2 ifc^co 

KPS-eRIT«^a^^— 9-2 2 3**tfrt«^— 9-2 
2 4 fc, jgt!Bg«2 2 2 tC*i^SSftf»fi2 2 1 MOM 
fcj^&Sftfc^ny^IJf 2 2 5 fcJHS;LTV>5„ S*f 
fi*g2 2 1 ©SW[gi:*n^AJl2 2 5 fc«DKIk:ti\ 

AJl2 2 5tt, ^10lf^Jli:*S 0 £*fg|g2 2 1<0 30 
CO 1 4 2] 03 8 4fL04 0«, iSQiStittr* y 7 

* -r :*s»tiiif8iag&{&# i u 03 8 ajtft^Es 

1 ©¥#£>BrE0-ea& 0.039 t±7fcftffifSS«^* 
1 (D¥#<Qlffim&mT'& +> , 0 4 0 ttMEflHRGMKtt 

ilfi2 3U miOttSBi:ftS*a^Aa2 3 
2, j§H)§gffi2 3 3*>\ C©J«£Si®£*lT#/££nT 
f*. SMSS2 3 1 »cfe(JS*n^A»2 3 2 i:« 

fcv £1*812 3 4*^*6*1X^.5. CflD^S«2 3 

1 fcfett5*ny'7iJi2 3 2 tt±sj*M<oa*v mz 

©ffi*8JIi:*5. d£D^2«1fSMi:*D^A«2 3 

2 fcOHtti, SWS«2 3 1 t,J:Sm^<3D»*CD^ 

yrflwaastiTv*. mmmmz3 3ii., mwm&2 

3 1 tci±^TS<*oTt>5. 

CO 1 4 3] Sfc. ^*fficOJgflg»Cfe^5Jt1fffif5S{« 
#1 tt. ftM$'<7£.MBZ'{7lcftlj-Zc£ff-V% 
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CO 1 4 4] 04 1&^L04 3t±, frS* fcDWfe 

msmmk\*7F.i„ 04 n±, 1. 2mm©* 

-f 7<0ftfif«IEgJK# 1 «BfS0s 0 4 2 

0. 6mm^*^y©>fc1t«ggli&#l<DBf®0, 04 

3 h-ffif* 7<offitffigmm i t^tr«iBgffl# 

4 l*3<fctf04 2fc;*L*:#«?BiSgSSt#l «U 03 8 
t^bfc*itk:4oT^So fc/£U 04 1 fc^Lfc^ 
1f$8eSSJ£#l l±> SWSK2 3 1 . *a^7Al2 3 
2**l/S^a«2 3 30D-&ft©JP**M . ZmmhiS. 
-dTIsK). 04 2fc;SLfc7fcfit?8fBgHg#H±, SWS 
ffi23K *n^7iJ2 3 2*5<fcO : 3H»ig«2 3 3«D 
£-fJ-<DJS#tf 0. 6mmt4oT^5, 

Co i 4 5] Mm\s^x \ Z3&*)?tffimim.®&i\c 
mm-stizuummmz a i yvy^—^tmrn 

X 1 2 3 J: OTfeff^te^f* 1 Ka8£rS*X5lff83fc2 4 
2 1±, ^ny^AJl 23 2<t(3 i>¥-ffiWT*&t>'b%tf2L 
ZZSlclRMTZ* =t<Dl&m. *o^7A^2 3 2»Cfe 

vt. wmm&mttz 4 1 i:it^)t2 4 2 ttis^ 

«tS2 4 3^JgfiKSnS. 
CO 1 4 6] 04 lfeit;04 2t(i, MWStS 

#l£«fi£LT*>«kV\, CCD^&fc»±, SB^S«2 2 
2mm*fctt0. 6mmi:ft5<fc5lC-f5 < , 

Co 1 4 7] 04 4^t04 mm^^7<o9m 
mmtemi^h, 044a, mim&*r j rv7$'C 
y<o%m msm&w 1 £ogf®0> 04 5«. jlt-^-w 
7*-r;Ao3feli«i2g!«{*i©fra0. 04 6t±, m® 

1f^3t©^«<Oft?5-*^'rSiW0TfeSo 04 4tC^L 

rcfflmmmmwiii, m4z\c7jkLtcKm*<t7<Dz 
&<vxmmE.&mmt, smmz 3 4 m±-c-3iD^fc-& 

fc«itk:«:ort>So Sfc, 04 5kr^Lfc>ttt^ES 
1 03 5 Lfctf-ffi* -f70 2 fe<3DJtltffli2 
Sftf»ffi2 2 1 fiU±-p^£*-e;rcfliiifcJS: 

otv« 0 04 5\c^.Ltcytmmmm^i tfe 

^T, n-ffl!l<0SB^SS2 2 2, *B^7i»i2 2 5fei 

CO 1 4 8] Hmu>Xl 2 3<fc03tfSSIfB^ft:lk: 
Rg«5ti5eSffl#^)t2 4 1 ti, yj JBfi2 

xi 2 3£Qffiimmmf&#i\cmm-£tizmmytz a 

2«x *n{?7A!2 3 2, 2 2 5 «t t3 fc^MWT^fe 

32. 22 5fc*5vvc. mmm&mytz a i timxz 

A 2 ttcJ;5T^tili2 4 3*<JBfig$tlSo 
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7,9 2 5 1 fcJBVSl^&lCtt, 04 Slc^LfciSk:, 
mB^l/Xl 2 3«fcD)fc7VX*2 5 1 iCKBStSnSft 
ytr47i?2S 1 fc:fev>T:/y ^l>-7*fif&&£*i 

£-£5o fc33, 0 4 7tC;jsL;fcft7VX*2 5 1 \C$5^ 
T, SWSffi2 5 2<DWWt. . 2mmf$ 

So 04 7fciSL;fc.fc5ft*im©ft7VX*£LTtt, 
CD, CD-ROM, CD-R (^hVVX (Write 
Once) *^:AOCD) , MD (5xf^X^) 

coi5o] sfc, 04 9fc^Lrciofc. >tsic, y 
y Vf^-fim&s. mositi 2 6 3 # ■»* stifc 2 

ft©3gf|Ha*g 2 6 2*, 2 6 3 ^±T3i t> 

ftstit^wE^^ft-r-fx* 2 6 1 *m^zm&\c 

«, 0 5Ofcjj5L*:.J:-5»C, 23£*}yt7 ! 
4**2 6 UcsaW^nSJt*, )tr-fX*2 6 Hc*3 

u^x* 2 6 1 fc*3^T, KMcomwmm.z s 2 

<DJP#«, mtfO. 6mmT'$5 0 0 5 0 tCj^Lfcfc 
5fc«jt©3frr--rX*i:LT«, DVD, DVD-RO 
M, DVD-RAM, MO mMf® 7*4 7.tmif'2b 

So 

CO 1 5 1 3 fcfc, SftfiffBfEg*« 
W 1 -ei±, ^ 2 <Dlt^»%, 09*. tf 0 4 7 -f>0 4 9 ICiS 

So C©*§^, ^2<OlfSJMtf2g$nfc1^a, tr-y 

cfctfnititfcSo ^©ft-r^x^c^w-sit 

nTVS©7f, ^2©1if8W&^^t^X*fc:|3W- 
Sfifl8Mfc|i^©^!i8£-rs<ii:fc:«k»?, f&ntoytrrj 

fc m2<otmm (^©jtr-rx^K^w-sitfaji) 
Ji^ffliB0«j2:i/ , 'o 

Co l 5 2] #»c, 3^<DJgfi&k:«sjfeim8iB&S£ 
MCftJBteO^TfWirSttk:* 0 5 1 *5<J;t;05 2 
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05 1 manmit&mzfts— tstffaitmmu&fkio 
^7C7 r s??;w^->m^tcscy<iff^^3 o 2*^ 

•£*tZ&MX&mm3 0 1 t, e:<D£f?3ftglSg§3 0 1 
*^«DlffJ3t3 0 2^)tbT, *a^t>A12S&#3 

0 OfcftLTSaiff-Sl^XS O 3£, fiH§tf£ffleS£ 

xiis tiftmm 305 c <D®mt 305 

£*n^AfESI£#3 0 0£*fLTltffift3 0 2 i:B& 
KSS-r5^|Rl*^BSI*-r5{4ffl^M^iaig3 0 4 t, 

10 s^tifc2^7c^^;w«^->it«^m-rsfc«> 

©CCD7W308t, *a^i*iefi5<«f*:3 0 0^ 
e.ffii*5nSS^t3 0 6*^)tLTC C D7W3 0 
8 .htCjflUrr S b>X 3 0 7 k feft*. W 5 o 
[0 1 5 33 05 1 Ka%LfcGflk?f£S?l±. Gftttlc 

1 fr<om*i&mc 2 5J{7cfcES LT 2 *7C7*$7*A"<£ 

ocf, ^-^f-^tt^ ) fcius-rs. 
^gwk»3 o 0 ic^neits tctts. # 

9*s?**/<*-:/1ME (CTF, fitfB^-^fcW-So ) # 
1 ~#n*MTS, S-f, 5*r— 1 cOfSSBt 
»cti, 1 fcg-3^T, SK7^P§g3 0 

1 lC«toT, SnnicXH$tl«:mB3K3 0 
L, bvX3 0 3&-ftVX&uy^l*iBS&l&ifc3 0 0K 

m%?Zo mmic, 1 ts^r, 

K^SS3 0 4 tci^T, {ftffljb^HWte^lHSnfc 
#M3t3 0 5*^gU *a^i»ffig«{*3 0 0lcfia 
Wt5. ^©i^S, *ny7i»EfflP3 0 0l<:B, W 
i0 «3t3 0 2 fc#S9Jt3 0 5 t©fife-&t>-ar»c: < fct>TT?$ 

2~#ntoffl^»ca, -en^n, ^— S't*— *#2~ 
# nk:s^>r, sm>iaeiHS3 0 1 fc.tr> T, 
\cmi?£tiitimyt3 o ztsuu (4<§x-^# 2- 

#ntcS^T, •Gc«S^7tSiSS3 0 4lC«J:oT, fit 
«<«!IIB»fcMiStUfe#«Wfi3 0 5*SjaU ens 
««3t3 0 2fe«trj#M7t3 0 5**ny^AffiS«* 
3 0 0lcBg«-rSo <l<0«J;-5tcbr, *n^*t7AfBg5!g 

»3oo ic^ttsisi— smtc, mkoflffitf^SESs 

^.y^tPf^ 0 05 1 fc^tfe^JTa, ^n^t>AEg 
lft3 0 0ttSa®7.i'-yi' (^^y^l, X* v ^ 
2, X^>y^m, ■ •) ttLtfS. 
CO 1 5 43 X^-v^jb^ffiSO^-^-^^S^-T 

^tcS-^v^Tffi«*^HWfi:^P^tife#MJt3 0 5 

*O#M3t3 0 5t±, ^VtiLm-T-ZioZ. If^-- V=r— 

SO 3 0 6 *^^-T5o CI ODS^ 3 0 6 «, 1/VX3 0 7 
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£fl-LTCCD:7 ,, UH'3 0 8lcA»U U&ftVZZlfc 
/^-v^CCD7'W308k:j:^T^tB«n5. =t 
LT> &mLtcW&>t<D2&7isS*->^ ffiSS^tti 

CO 1 5 5] 05 2»±. m3&£3 0 2tmmy£3 0 5<D 
oT*n^i^|BSjgf4:3 0 0 fcTSst&W&S 

(a) (±, 1 \c8r3<imyt3 0 2 

i tiHB-r-*# l»ca^<#Sg)fe3 0 5i ©=F#»c 

s . natic. ( b ) a. * # 2 \cmt3 < tit?a 

ft3 0 2 2 tftffl-r-*# 2 fcg-3< #28^3 0 52 
(^TPfCfcoT. ^#813 0 92 *^figStlS«-?^ 
U (c) ti, ^-v 7 ^-^* 3tS-J<1f«}^3 0 2 
s t> fitfflx-^#3fcS-^<#Sg^3 0 53 OD^fC 

3, 

[0 15 6] *HSfi©}g^k:^5^ffi«iB@l|^ 

Tx mcmi* «. 

[0 15 7] S-f, 05 3^1505 4fc#!BLt\ 
-^Of^fflteOVTSiWrS„ @5 3tt-9-— tfB^cfc 
{tse-y^^^^l 1 1 OttSS^-TiiWETSS. tf 
-sPBSfCtt, £Hgftgl3i§l 2 5»±, £BX*fiU&Rtt 
iCSftSo ffiffi^K^pggl 1 7 #iS^ffi®^- 

1 1 2<D{ttt=fft<£>ffl£«, S£flJ<OffitH#U:g5£Sft 
3. fcfc, 3Vhn-790li, »tffRFJ;!)ff£ 

affttf/' h uz, • -9— 7 6 fcssi-rs^-r = >y 

fc^flJU Jffll/VXl 2 3<DtB#ftfc#7' Kl>X • +J— 

[0158] ftin«{ti i 2fr&H]4teti;fc3fea % ay 

;l/*l 1 4, tt3&B*fttiR7l 1 5J&JiIH»Cjffi@bT, AS 
fte-Ax^y-y^i i eicA&f-ra. <M)fctf-.kX7° 

e-AX7*y y*®l 1 6aT*£*h**U ^K^S^gi 

i 2 5t*t>riS»f5n5. M^e-i^xyy -^n 

»J 7*11 1 6 afcjgiSU 117% 
iliiLT, t£-AX7yy*l 1 8»cA*rT3. If-Z, 

x^y-y^i i 8tAitLfc)t<D— §151*. tr-Axyy 

•y*®l 1 8aT*£*h£*U M^f-AX^y * 1 2 
OfcSilLT, 2«-HJflg3t«l 2 lfcJKJihrSo CC 
T?> 2 ##JjS&feffi 1 2 1 ©BSSfcg 1 2 1 R &Wj& Lfcft 
tiBMftfc&tK fi£ftfgl 2 1 LfcSj&LfcJteliAUft 
£&3„ 2 1 2 lfcjffiSLfcftli, 3i^±tf 

57-1 2 2TSftf?nT. tmisZ/X-l 2 3»C«koT 
IflftSftT, 3fcft«fe»«#lfc*3tt3*ny^AJi<fc 
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sarati., *-£o&, :/yd^i/-:7±icjgjS2ttfcfc!<y h 

JCcfcoT^PSnTs Stf&UVXl 2 3ffl!ltKoT< 
3. **3, 053T«. 3i^±lf59-l 2 2fc*B&L 
TU">3, 

[0 15 9] flHnSHKflci *»SORD3tH:, 
Xl 2 3-PTOMiSn, 2#9ifi£)fcKl 2 1 SrSjS 

70 *1 2 0 Office— A^ry yaffil 2 0aT£lt2tl 

t, e-Axyy i 2 7KAftfu -we-Ax 

^y 7*11 2 7 afcjgjiLT. fll/VXl 2 9*5<fctf 
5"J>Ky*;l/UyXi 3 0£MIfc:ii3§L;fc^ 4 #91 
7* hf^fi'? 1 3 1 ICfco-C&tfJSttSo ^LT, 
£(D4ftmy* hfV"r** 1 3 1 ©fflfttg-^T, 
&ffl|5|B&8 5iaoT, 7*-AW7-i^FE, h 

[0 16 0] £fc, If-AX^y-^l 1 8fcAltbfc 
mt, 7* Yt^t-*?* 1 1 C07 
^h^-r^^l 1 9©ffi*fi^»ca^T, APC@ 

m\ 4 6t<fc^T«^APCr.f 

T, CffllfAPCf fcStJ^T, Jt1f«fBg«#l 
*S.t^tc. IM&E8&1 4 8*^-^1 4 2*WW)ls 

flgjfcM^^i i 5*^s-rso fesw^±, t^- 
fig»«0*i:*5<J;5fc x filJtfflJt^^i l 5*^ 
U )t?ISSBl 1 2<oaj?J?r^bTAPCi&ff5J;-5 
tCLTfe £<,\> 7* h^-CT^^^ 1 1 9CO§)ta5^a^ 

©fgisjc^Msti, &tz, WBtssnxaami 1 7*^3 

^^1 1 9<o^)iegp«©ffl^M^k:S^^T> fifi^ 
Kt^PSI 1 7»C^5«^*iO®g3ta^gi5b 

40 [0161] ±!2<W-5KB$lcfcW-.5S5rz?fcJu 

[0 1 6 2] 0 5 4li. *HJg©}g88fc^SA1f^llBS 
50 *V<Z>mn LT, Mffi3"C7'©^7 r -i'Xi7 2 6 1 Sr^tf 
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TVS. C<W£fVX*2 6 1 T-tix SWSffi2 6 2fc 
33W-SSIJK2 6 3fl!l<a®fc:7y 9)\s-72 6 5*^gfig 

s*£*v yy^-72 6 5±icjgjss*ifce-y ht«t 

[0 16 3] 05 5&VL05 7fc#«?ai,T. 12 

str-y^T-y^i 1 1 <Dim*^-?wmm, 056, a 

So 

[0164] gsbki** mwtxmsii 2 5 «\ iss 

(rad) frn (rad) *31#ltfJ 

-T5. 

[0 16 5] 4^eWOJgU8T»«, gEfcStfELfcidK:, 

^-^x u r 7 tem.m&mt&mic & k> mmttzwmB 

mois-yxi 2 3o*i^©i!i5-e-So mou^xi 2 
^eium 1 1 2 <Daj?j£f2@uB©;gm7j 

ic-rso 

[0 16 6] Jt^Hl 1 2^e»m«5tXfc^l±, 3iJ 
^-^bvXl 1 3£J:-3T¥fiMi:?tU N D7-f 

;i/3»i 1 4. tf&tmyt&m^x 1 s^jiiiKiiiSLT. a 
fttr-Ax^y -y* 1 1 6tcA«-r5o M^tr-Axy 
y 1 1 eicA^bfc^^^opn^^a, fiiift 

e-i»X7"'J-yMl 1 6 afciSjSU 

g§l 1 7fcjffiIU ^(S, ftOflyftfSHattlcgias 

Ax:/y*y*i 1 stAftf-rs. if-^y'^i 1 

8 LfcfBg/S#HBtt<D-gS«\ ^-i»X7"'J -y * 
Si 1 8aT-£*h**U fflftfcr-AX7y<y*l 2 0* 

MiSLTx 2#-&\mmLi 2 1 tAwrso ccr% 2 
smasfttg 1 2 1 <omtm 1 2 1 R«rffljgLfciesffl# 
mmtB^tftr) , ag^i 2 1 L^ajaLfcfBSffl 

#S8Jtt±AM5tt*So 2»9JfiS3feEl 2 1 fcaiSLfc: 
ESffl#M3t»±. ft^itfS^-l 2 2T*SW$tlT. 
ttWUvXl 2 3fc<fcoTjHto*tlT, ftltffifESigf* 
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1 fcfelt5*ay^AB2 2 5 ASfe&fflfeiRJfc-rs.fc 
5fc> Jt1tffifB©^l»cB^?ti.5 0 **5, 05 5T* 
t±> 37.^±tf==^-l 2 2§SBSLTV>5. 
[0 16 7] <S)fclf-AX:/y >y* 1 1 6fcA*f 

Lfcft©?^© Sffljfcj£#l±, <M3te-Axyy >y 

1 1 6 at?ES*Sn> 3Wtt£fS§8l 2 5*SigU * 

usaftfcfcSo £<otmm±, tr-i»x:/y>y*i 27 

fcAlt-rSo £-2>X7y -y * 1 2 7 £/VJ*Lfc1ffBft 
10 <£>— mt, e-A^V'^Il 2 7 aT-K*fStU (M 
ftfcT— i*xyy *y* 1 2 0<Dtf-AX:/y «y£®l 2 0 
aT-K*h**U 2^»Jflg3tt«l 2 UcA^-TSo CC 

r% 2ttmftiyem 1 2 1 <omw&. 1 2 1 r^shlt-cis 

S*BAS3«t4t), flfefcSl 2 1 LfcHiSLfctitSift 
liBffiftfcfcS. 2£9UBMK1 2 1 ^aiiLfclfSJ^ 
H\ tt±lfS.9-l 2 2T-g»StlT> fcM&UvXl 

2 3k:<fcoT^)t?nT. }fctif?8f5gS&#l «C»t«* 
n 99 LM 2 2 5 i*? t>#BU®lT— fiiR^LS£f(L*^ 
t>*u99LM2 2 5*Sja-rSJ:-5lc. Jfe1fffi!ESi« 

[0168] t<o^. mse\c^itav^ &.V29 

9L.M2 2 5tc:fcVT. fBSffl#S^3 1 1 t1fi^l)t3 

1 2iL\c&z>=?m®$.3 1 3*^fig$ns. c©=F»ta 

#3 1 3 mfrO^Sfc-ro ftfe, 05 5tgl/i: 
.t^fc. flbyXl 2 6Ctti3 10%|^t5Ci-C 

1 3©^$*S3g-r5£ii:^-e$So 

[0 1 6 9] 0 5 7\C7jkLrz£vlC. &u9^LM2 2 

5rtT?«, 2^a^3teEi 2 i ©fifteen 2 1 l*SjS 
30 bfcAM3t<ofBsra#M7t3 1 1 At, 2$rmw&&R\ 

2 1 <DfiSJt«l 2 1 R*aMLfcA<!3fcO!>1tiffi)fc3 1 2 
A fctf T$*U 2 ^|ijfi£jl&tg 1 2 1 121R% 
«jSLfcB{^©fEgffl#j£ft3 HBt, 2ft-mm?t 
«1 2 1 ©fie3t«l 2 1 L*ffl3abf=BH)t<D^Jt3 

1 ZBttf^U Ctieo^/^- V3^*n^i» 
M2 2 5rtfC#SWfcEg5n5. 

[0170] iBg-rsi«««»i:, &mmm®fc<D 

2 2 s<om-mm^ &&<oim*&BgBS-t&z£tfi 

40 TSS. 

[0 17 1] 05 5k:^L?t<fc3k:, tT-A 

X^y-y^l 1 8fcAS*LfcfBgffl#K9^©— »«, 7 
* h^-f^^^ 1 1 9»cAlfU C^^^h^Y-r^^ 
1 1 9©tfJ?j{i*§k:«^T. APC0SS1 4 6tC*o 

tifAPCr.f tf^sns. Vf-AX^y-y 

^12 7 (CAfttLfc^3t<0-a5«, 7* h^-fr** 
1 2 8»cAWb, C<D7*>f^f*^ 1 2 8C0liitim 
ftStJ^T, APC08147 iCi-oTM^A P C 
otj ?-LT, cnSCffAPCr.i , 

50 A P Cob j JCS^^T. ft1ff?BiEg&tt 1 tcjiitsns 
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tAPc^frtons. m#mic^ mmms&i 4 8#. 
«#APCrof . APCobj %jt&LT, ctiztmm 

©Jtfc*S«fc-5te, 1 4 2$Bftl;T* fi£3fcfgft 

3*35? 1 1 5£PlE-r5. 7*h^-fr^^l 1 9©§ 

*hy*47-ir?l 1 9©#§^*5©ffl?j{I*§fc:g-3^ 
t, ffiffl^H^Hgi l 7 fcfcttSH^feflDjgjlttS 

* •? tem&T S <fc -3 »c LT J: v. 
CO 1 7 2] *HfifiO^®T'l±, IfAP 

Cr.f , APC.bj ©fttSrJ^T, fESW^ISftfctt 
*8*M>-&H-<D3ii£#«Sfcte £ fc3J;5lcAPC Wfit> 

CO 1 7 3] #ttc, 05 8j3£ttm5 9*#J8LT. ^ 
8Uv>7^1 1 lC^itl^H, 05 9«, 
■rSiW0T*feS. 5&gB#fc^ SMftgiSggl 2 5»i, 

^■JiWHBKWtttesn*. ttffi£n3iaeMH 1 1 7 
a, =&is*«:a^-r sjt*^Tisi ctiffl»c*s <fc 5 izm 
s^tiSo jtagssi 1 2*^»±^a3«sn-rs j&s 

JBttJIggl 3 5 2)^ ^M^S{M^flD^1.^ai» 

CO 1 7 4] J&gJBftSitgB 1 3 5*»6m#fStifc3tt 
H\ ny*— 3 4tcJ:-3T¥fTJtmi:Sn. 

'Jv^Il 16 aT'SW^tV tt*§£nMaOMl 1 7 
fcaiiLT. £-AXyy-y*l 1 8»CAItrSo e- 

1 8»cAStLfc)t<D-se«. e-Axy 

'J yMffl 18 aTK&Sn, OBfctJ-Ay^y y* 1 
2 0%SjSLT, 2ftfl*3tiKl 2 lteAltTS. CC 

t, 2#mutt&s. 1 2 1 ©ag^s 1 2 1 R«aaL&K 

«B<I}tei:fc»?, ffiJttffil 2 1 LfcaiSLfcftttAfilft 
tft*. 2#®mffi\ 2 l«ilLft)6li, jfcS±»? 
57-1 2 2T*£#*SnT, »l/>Xl 2 3fc.fcoT 

&3tarn-t\ 3te«f8iES«#i te*j»5*o^AS2 
2 5 * K> feftffidk:a6«7*y y/b— r±TiRjfcf S J: -5 
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■2T, *Dmi2 2 5rtOT^lS3 1 3»CJgfig5 
ttT^fc^RSM^-Vtf^^ftS. fcfc. 05 8T 
fc£, JtS±lf39— 1 2 2£«U&LtVSo 

co 1 7 5] %nmefttttti fcjwss&iwi© 

CO 1 7 6] Site, tT-AX^U -y* 1 1 8»CAStLfc 

L, c©7thf-cfi'^i l 9©HJ7j{l#k:g-rJi,"> 
70 T« APCESSl 4 6»C±-3TM^AP Crof 

«fc-5tCAPC^fT*>tlS 0 ff^APCrof 

3W»fc©«li:9L<**J:3te» £*HWB£Bl 3 5 

«HSo««fc«««*u *fcs ffifflsra^sggg 1 1 7 

W-x^^ 1 1 9©^)ta5ft«m*m^lcar3t,>T, (ft 

C0 17 7]35?JC, @6 0*Vb@6 2«r#BgLT, S 
StTy^Tyyi 1 1 O«fi8%^-mW0, 06 1, 0 

6 2 a, *ti?tu s^fcfe»s)tfliaEs«it{*io 

co i 7 8] msmctii^ &my£gM?%i 2 5 a, ±m 
*<ffiWf«ttfc«n*. ffifflfflBBJ^iasi 1 7t±, a 

50 file, Mt©ffifi%I¥ltLTttfiMO (rad) 
#MJtOffiS©SSK^-va, fiM^H^^ggl 1 

co 1 7 9] yewmwi 1 2*>6m»sn^jttt, ay 

p<-?U>Xl 1 3fci?Tffi)tSfc2n, ND7-f 
40 SSJfcffl3fe^?l 1 S^MBtajfiLT. {g 

-y*i 1 6ic*Mtr&. myte-i**? 

V-y?l 1 6k:A£*Lfc^?^©SfiIftjS#ti. ffl)t 
e-AX^y yaffil 1 6aT-K*fS*U SF4^PS 
1 2 5»C«fcoT3glfr£tT.3o iBJtlf-i»Xry 1 1 

y yaffil 1 6 a*aau WSSSOKfaaKBil 1 7«r 
3» 1 1 S\C*M?2, 0 y£-L.X-?Vy2 1 1 8»cA*fL 

so K.n&m&m3t<o— e— A^yy >y*si 1 8 a 
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2#£Ji£ft8tl 2 lfcAltfS. CCT% Zftmti&tM 
1 2 1 1 2 1 RM&LfcH£JB#58?ttttBfi!I 

ftfcfctK mWSLl 2 1 L*aaLfcj?£flJ#j?Sfcfet±A 

fttt, 3t-6±lf5^-l 2 2-eE&SttT. *tf&U>X 
1 2 3ti-3TmJt«nT. }fctt*8i3S&#l £43ttS 
*D^AJf 2 2 5 iDfe^fflHTlEm-rSi^fc. Jtlf 

tfS^-l 2 2£4rHSLT^5. JO 

[0180] ttfit#BiEStfg#i 
mftammvttt) (-9— t±, ffig^fc43^aie®ffl# 

s. 

[0 1 8 1 ] 06 2»C^Ufc*'5k:, 2#91fl£7fc«l 2 
l©Jg)fc*gl 2 1 R«aiSL;rcBll)£©ff£fll#{8efc3 

1 5B», *Dy7Ai2 2 5;&3ffi&U *D^7A1 

2 2 5«HfflS<0lR*tt@»C^SS«STRS*L, 
^A«2 2 5:&ffgaaf5o COtt, 
L7i&<aB£fl§#3aft3 15Btt, Tim&3 1 3rtlC 20 

fei/>T, mmB$\zmmmmmyt3 1 1 A^sawsnfc© 
m*aau B.-om%t.m&w9tz 1 1 At^u^m^* 

5Bfc<fct>T. ^8^3 1 3J:D> GB*fc4BP«ft 
S8ft3 1 2 A»c5tJSUfcS^3t3 1 6 B^t5. £ 
©3£ft3 1 6 Bt±, Jiftl/VXl 2 SffiKitfTfS. 
[0 1 8 2] IrJSHc. 2#MS5!3fclgl 2 1 ©ffi!ft8tl 2 

1 L«aaLfcAffii)fcD?f£fl3#agft3 1 5Al±. *n 
V=7hmz 2 5&ailU *n^AJl2 2 5<0JHl!!<D 

&mt3 1 5Alt ^$^353 1 3F*JIC*5V>T, W%8f 

tcia^ffl#!!s^3 1 1 BtfBg^ftfcsmfcii&u a 

OiaSffl#Sg>t3 1 1 Bfc[RlU£ra/S*-:/cQftfcfco 
TV->S. ftt>T, C<5DS^a#fi8«3 1 5AfCfcoT, 

3 13*0, IBSf^li:fet3-51f«)t3 1 2 Blc 
*fJSLfcg£tt3 1 6A^^-rS. <!©||^7t3 1 6 
Alt, tt<VBU>Xl 2 Sffll-vjlff-rS. 
[0 18 3] Bdft<D#£ft3 1 6 Bt±, Jffll/VXl 

2 3 Zm&Ltz&, 2 »9ii6£3tetg 1 2 1 tOfigJfefi 12 1 40 

bah, imisisxi 2 3£ii3!Lfc&, 2ftm$&m 

1 2 1 (OMfflil 2 1 L^aMLT, PfijUfcOrttfc 
So 2#8Ja£ftffil 2 1«llLftS£)tti, 
AX:/V<y*l 2 0»cAS*U <gftfcT-AX:/y <y*® 

12 0a ^jSjSLT, fcr-AX:7l> * 1 18 lcA*fT 

It, tr-AX^U -y*®l 1 8a;grjgjgU fcesUVX 

13 2*aaLT\ CCDT-W 1 3 3tcAW-T5o * 

fe. 06 Olc^Lfci^m, iBSl/VXl 3 2 ©tie* JO 
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JO 

PS-rSCfc-C, CCD7W1 3 3K*trS?f£ft© 

[0 18 4] CCD7W1 3 3±ltli, i2©B#£*5tt 
-S^M^IIgl 2 5fc***^ *74)**—l/tffi 

■wet*, «a©«««3^> »^#B§7t<o^«^<^- 

[0 18 5]$ft, fcT-AX:/!) 1 1 8KLXSiLtc 

U CtO^^h^wr^^l 19©ffi*^lcS^ 
T, APCEIE&l 4 6lCtoT«#APCrof #£$3 

ns. *lt. cotfAPc.f \cm-3^x, mm 

3<fc-?fc:APCtfm>ft3o UttWlcfci, 1§APC 
r.f ^m^«fitlc^b<*SJ:^lc, iKKHUESl 4 8tf 
1 4 2*igK)LT, figftffl^fft? 1 1 5*Sig 
•T5. S5VH±, S^Ulfi, ffijtffl^lg^l 1 5* 

a5Sbfc^pffl)tfig»«3D*i:*5«t5ii:, mmiyt& 
m?i 1 5%asu «a^Mi 1 2©ffi**^uT 

A PCfcfr? ^•pklLTfe.t^. 7* h^-rv 1 ^^ 1 1 
it, 7* h-r-f -r^? 1 1 9 

»^T, fitffl^H^ISiSl 1 7 fc*5W-3iBifgl5©a 

aTtfi^pfflLT. Ttit^iBgmit^^nss^ 

1 2t LTx R, G, B©3fe©L^— *f^ai»prtg* 
feOfcfflVX CCD7Wl33fe, R, G. B©3fe 

<»m:iik\mmi3.*><o*m\<\ mc mrnwamm 

tLX, -en^tlR. G, B©#fe<07^<0*»c«korjt 
#1tft©Sft:-r5 3»<05M3^AJH*#-r5 fe©*S 

t% jtftiiiee^# i nm-mmu: 3.wh<ddmr«es 

#-rSfB©«f*i: LTti, e>J^.tf , D u P o n t ttHH 
RF-700X059-20 (S&S) 6^*S. 
[0 1 8 7] ±a<0«t-5»C. R, G, B<D3feOTt»CJ; 

l^-emfc^LT, R, G, B0>&feSlc. ^»SJT*1f 
ffi£OlBS*ff-5, *<DBU R, G. B<D£-fef5lC. flNB 

— V«^*.a^„ CCf, «-fe*«0««)t©S-BSW 2 
^^nSig^-fCli, R, G, B©3fe©Jt»C<fcSlt« 
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BfcLSB (^TtttTyh) t LTx 

\c-o%8 c=2> ) ffloits^iss-rsct^pr^i:* 

5. 3£W7fc£i3#§l 2 5*^ jgM3ta*3gpgtU:fci3 
SSD BWCfSa^mrS^ R. G. B©3fe<D 

[0 1 8 83 R, G. B<D3fe©ftfc,};3ft*8<D£fiiS 

g. B©vvfn*Mfe©)tei:-rtt{£, s^#sa)ti:iRi 

£.mmmX1tR, G. B©5^©ffit©2feOfl£fcL;fc 

nfc2ttsoDit^o*i^s^ns„ c©2«gj<oif?H 

CCD7W133 fcfe^T, #fe«<JDfitf8te#l8 

sns. n*ffl#»a)ie^R, g. E<D3^(oyet 

Lfci§£-fc:«. 3 fefDJfr&ffi^TfES^ftT'c 3 W&Z>ffi 
?8tf£Tlf£;£tt5„ C©3«&©fff8t±, C C D7U 

TfcttfBfBg^f* 1 R . G , B <D&&m<OM*m?Z>m 

R, G, BOSfe*))/^- 

[0 18 9] #tC, 06 3*5j:tf06 4%#SLt, * 

•'J-K-77?'7^h (Direct Rrad After Write 
;«T. DRAWtiEf* ) tatli:. ^fiiBSi^o^ 
-Y h • • 3>hB-;P (Write Power Control I ; 

[0 19 0] il&a6(C. DRAWfflfelC-D^TmWtZo 
it^fc. 3ZmZtirzim<Dm-$ (Verify) fcfr 

? c t # prist 

[0 19 1] 05 Sfe^IfiS 7^#SSLT, * 

^as^jgaifcfew-s d r a wgtgcDMSfcot-'TSi^-r 

P^^HSl l 7©Wk:«LTj^m4/^->l:t 

«1 2 1 Ofltyi&K 1 2 1 L*Si§L7cA<H7fo£>f2g/l# 
M)t3 1 1 At. 2#*JS£7fcfgl 2 inmW&l 2 1 R 
*ailLfcA<M3tClf^^3 1 2 A&tfTOU 2#fJ 
SlJttgl 2 KD&ftffil 2 1 R^iUlL^BMJfcfDfHS 

m&wtz nBt, 2^sij^«i 2 i (omm&i z 

1 L«raiSLfcB«)tco««)t3 1 2 Bt#=R>L, C 
n^OT^^-y^n^Af 2 2 5 rtlcffcKWfc: 
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[0 19 2] C<D<fc-5lc. Tlft^*— VJ&tjfcO^iJB 

2 2 5 rticfassn&i&s t, 2 ftnmw&L \2\0m 
mti 2 1 L^aiabfcA(S)t<ofB^s#M7t3 1 1 a 

tf*n^iJB2 2 5«QHim©i|3l£{SSfc:255£i*ST 
SfifLfcTfclCkoT, ffigffl#Sg)fe3 1 1 Btiotf 

*mu>x \ 2 3*iijibrc^ 2^jag7feEi 2 1© 
70 ffie^fci 2 1 L^aiiLT. pffix&yttuzo mm 

fc. 2#9Jfi£ft«l 2 1 ©fiSyfeEl 2 1 R5rai§bfcB 
<13fe<Offi^ffl#M>fc3 1 1 B*'*ny 7 ij2 2 5<DH 

ffl#KS7fe3 1 1 Afci-oT^FP^-VtflSSSftfce 
m±t). BM7t©S^rt*^^-rs. C<DW£ftl±, *f 
m^y% \ 2 3ffiKit?rU JffilUVXl 2 3*aiSL 
fc^ 2#fijfigft|gl 2 lOfig^ffil 2 1 R^a^L 
T, PM7frD)fe£fc3. 2^»Jj£)tetgl 2 1 ^aiMLfc 
B£7t»i. MTte-AXyj -y* 1 2 OKAttU fii)fc 
20 e-iAX^U -y*Sl 2 0 afcjgjgLT. fcT-iO^'J 
* 1 18 KAtfrs. lf-i.X7"J v * 1 18 K AS* 
Lfcff£3£<D-giH±, t?-AXyjy?ffil 1 8a%£ 
1U etl/VXl 3 2%iiSLT, CCD7W13 
3»CA«bT^[ii*n5. C<D<t-5»i:LT, ftfgOfESS 

5. 

[0 1 9 3] 06 3tCi3V>T^3 2 1 »±. ft1t$8fE§S 
«»1 © 1 BSftc^Stt^^fBSP^^SiS^S 
4:. C CD7W 1 3 3<Otfi*U^;l/i:i3Dg|^<D— 
30 ^bfcfe©T?36S„ C<DJ;-5»C. CCD7W1 33© 

< *S 0 CCD7W133 Offi^Jl^;W 

T. fSSWc. CCD7W13 30DtH^W;l/*^ m 

40 /£faci:*t-t?€5. 

[0 19 4] 2ji*6|0^.«T*a. »*L<ti, ±j£<D*. 
5 \C D R A WS^fcE^Tmg^Sf&^tDiBg^*- 

H'J7^t5„ rXH'J7tli, f-?l'J7 7 
T-*So -ifLTx #$L<&, ayho-?9 0tt, 1f 

50 J;-5%C C D7" W l 3 3<^mtli^)l'<Dyciyr^)]/ 



-27- 



(28) 

S3 

x, xxhxy^rtomasm^ xxh^-^ois 
s^oitfccDTwi 3 zomtix^owruyTj 

>POWBttfl%fTlr\ 0d*fcf06 3k:*5^TJ3^3 2 1 

-3 2 3-e^Lfc<k-5u:, aaoyp^r-Y^^ai 
Eoi9 5] 3vhD-79oa, eifflLfcyn io 
hn-7 9 0B, mm<om&(omu<om^ c c d t 

U<{ 1 3 3<Dtia^U^;V%S«LT, *<Dtitfj l^WF 

[oi9 6] ttm<Q&5\c. *$m<D&mxi±. 
d r AwaiE%it>r> mmstircmm<Dm.^^7 -5 t 

^*.5tU CCllHBfcx £W#£SI§§ (@6 4fli, S 30 
LMtEt. ) 1 2 SC^^-VCf- 
^tC^ft-TSXVP— ^3 3 1 fc, CCD7W13 
3<£>fcB*J-r— 3>hD-7 9 0*>6iy3-?3 
3 1 ZtlZBW&T'-Z tftZZ? fcS^fbf 5 

3 2 2 3yhD-79 0*l>5lV3-^3 
3 1 fc#*.£>ft£-r— ^fc-r^— #3 2 2»c<fct>T#€> 

9 0mSISittiaJ3 3 3i:«:«x.Tl,>5. itt235 3 3 3 
li, Jte^^<0t»«tLT, tkSt5 2O0f 

3>hn- 79 0»c2S5 0 a^hu—^s o«\ fifi 

EMWMtWJU J*t»S*©ti!fB*\ r-?Ol!3§ 
<raTO&ffB*-p$«*6k:li, EM&flFfctfriM- 
5, 

[0 19 7] C©<fc5lc % atmo&tttcHSttflNie 
SS£«1B»CJ:*Uf, DRAWtmLT^SCtitP 
6, %flNREflk^i©Sft&&JK Mffi«mWiBtto 
Stffc-f, )t^«l 1 2©fflft©i*€)^Dfl.&tf£o so 
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[0 19 8] 2^USo?BlJ8teJ:tUf, 1t*8<DE^ 

•ess. com*, fticms&u-hatmvmmz 

<DfWB*ftU E««nfcfll*©JM**ft:«**ci: 
[0 19 9] ^fif2S^©WPC«tgtc-PV>Tlfi 

wr*. c««#fi»tto«iP<*-y*a«."c, mm 
e@&& i om-®micifiis©««*^fiias-rs« 

»ttte*H-*WPC«tti:li, $BEftttlc. £fiGS 
tiS * 5 lc N E8B*tefctt5ESM#J8»fc*5.J:tffaS»fc 
[0 2 0 0] CCX\ Eft**— >©0*faMM*, G& 

♦«WM)a«/<*->, jturasEsasw* i <om-mm\c 
5 otnto'*? * —* <o o % < h 1 1 ■ozmm? 

[020 1] 2f^l«S<0Jg.®»C*»5WP C«ffiT*tt, * 
J&:£a<>T45Wc, 06 3fc^L^:<fc^*C CD7W 1 
3 3<0\&fl\s^)\'<D~7u7T'(MzM-3^T. 1 ~m 

(ma 2 j^±<osso igifl!)es^u:«»sieaffl#ga 

MOW*jRl/TV»*. -r**3-5. 06 3lC^Lft:MT? 
t±, Jtfflff8IB»«# 1 oH-Smt;: 5 SOfBS^ff 5 fe 

«tu Ti . Ti . T3 . T4 , ts t>\ -tn^n, 

lHlOGfRB*. 2®B<3DlBS^ 3@a©ISS^ 4 
[0 2 0 2] ceoi-plc. **SS<OJBlSlfc<i:nff. &M 
[0 2 0 3] fcCSTf, ^SISSCJgMlc^S^ISffifES 
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iESJ&KfttitSSfBSHKttl JC^PS^*^CT-a5CDlf^ 

t.^:€<*Sc:t5rlEi^-r5. *HSa©^-pii, co 

lb. &LTT*9m?Z&5\c, RAID (Redundant Arra 
ys of Inexpensive Disks ) &Wi%fcmLTc1ffli<0%zm 

[0204] R A I Dftffitt, 8&<D;n- FtV 

cfc»cfcoT. iaai©M«is*iSi6ss?Bt?sso ra 

I Dl± % RAID-lft^RAID-5$T'050lC» 

AID-K R A I D-3*5<ktfRA I D - 5 fcfljfc: i: 
•^TSiW-rS. R A I D — 1 li, 2O<0a-Ht^X^ 

fenftfn^o RAID-311 A*-r-^«r— S<JQ^5 

^'J^f-r-^^^KLT, ftfi<D 1 &<D/\ — Fx-i* 
X*gfmc«£&tf7?3£7?;&S. RAID-5li, -r- 

f-*%f-? 7n ? t LT 1 oca- Kf-f 

jyvvirb LTilOA- F-rV x^Hiciagi-r.s t 
a*'J f-f 7d ^4tA- Kf^ Xi?gf 

[0 2 0 5] &mm<DBf&\£*3VZR A I DfiffffcfSBJ 

JJORA I DOSiW^fc^S^— F-r-fX^iS 
m*. %ffimzmt&#i tdsifZ^mHHiS l 3k:S£ 

[0206] 065a, #^©7gligk:*5«-3#ffclSg 

1 fcOir^*1IMB^ — MO-r-* DATA 
1. DAT A 2, DATA 3, t><D£ U I^C 

f-?DATAl, DATA2, DATA3, ft 
flHfOHKf^l tc43(t««ROT9fR4K3 1 3 a -3 1 
3 efcfeSJLTI^S. fcfc, #^^^3 1 3 a~3 1 

te*0*MB»«tl*. C©ffig^l±, RAID-1 

^^$3 1 3 a~3 1 3 etDV-fftfrtCfewCr— 2 

[0207] 066li, 43m©J8ftlc43tt«9SdEflk 

ei«K» i icca-r^eflWB*, -ao-r-* data 

1. DATA2. DATA3, -, DATA12TS5 
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3 a~3 1 3dtCfESf S£#lC. 4HfcDT9M«3 1 
3 a~3 1 SdlCfHSSnSr-^t^-rS/^y-fW'x 
-**£jKU COA-'Jf^f-? 2rTgf^!fi£ 3 1 3 e 

ffi-Ctt, f-?DATAl~DATA4tfs 
$$®igS3 1 3 a~3 1 3dlceS2*U 7*—$ DATA 
l—DATA^StTS^Ux^-r— *PAR I TY 
(1-4) *FFIM!fU3 1 3 elcmmZtU f-^DA 
TA5-DATA8A', ^ft^tlT^ig 3 1 3 a - 3 
10 1 3dfcGM£tU x-^DATA 5~DATA8U:tt 
nA-'Jf^f-J'PARITY (5-8) OT&ffitt 
3 1 3 efcffiSSn, f-^DATA9~DATA 1 2 
t>\ ^nWRMWte 1 3 a — 3 1 3 dtC|Efi52*U 
f-^DATA9~DATA 1 2 fc2frS/<'J x— 
^PARITY (9-1 2) «R^HRW3 1 3 eJCfBS 
StlS. fc^S, &?9flM3 1 3 a~3 1 3 e1?t±, * 

cciss^isa, r a i D-3fc^-rst 

OT$5. C©fB»75r&»C<fc*lfc£, *ftOTiMM3 1 
20 3 a — 3 1 3 d^V^-m^t^V^Tx— *©g£tf"Z»* 
&<4^Tt, T^®«|3 1 3etCfBa5?nT^S/^U 

[0 2 0 8] 06 7H 4mo&*lc«H-S5M&eft 

fMHEfltiKft 1 KftBT^IffltP, -mo)?-* D A 
T A 1 , DATA2, DATA 3, -, DATA12T 

3 1 3 a — 3 1 3 eO'5-e<D4 00 ; F^lSlCfBg'rS 

50 figu mwi^msmz 1 3 a 

-3 13 e©-5^©a»)©=F»ei«tESbTV>S. £ 

EKSttTtt,. DATA 1 — DATA4tf, 

^^^1^3 1 3 a~3 1 3 dfcfBS^tU x— *D 
ATA l~DATA4»c5frS/^U7 i -<T f — *PAR I 
T Y (1-4) tfTOtME3 1 3 e tfBS«tl, 
DATA 5— DATASff, CTlftllHMWK 3 1 3 a 

— 3 1 3 c. 3 1 3 elCfBSStl, x-^D AT A 5- 
40 DATA8t^1"S;^Jf-fr-^PAR I TY (5 — 

8) AHFiMMa 1 3d»c|aS«tU f-^DATA9 
-DATA 1 2*', *tl*tlTaWW3 13a, 3 13 
b, 3 13d, 3 1 3 e£!ESa?n> -r— *DAT A9 

— DAT A 1 2 tCtt-TS^'J f^f-i' PAR I T Y 
(9-12) jIRHWRWS 1 3 clcfBgsnS. 

=&T^«E3 1 3 a- 3 1 3 eTtt, «ScO 

E^ffitt, RAID-5t»^t5fe©^5. CO 
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5. 

[0 2 0 9] MX.im6 5*V>b@6 7fc^bfc«k3* 
#ftESW£«. ®&&®tl,T<Da^ha— 790C 

[0 2 10] @6 8li. ±ao^mfBg*l4-effiMStl 
©h^-y^F^Rg^S^&cD^RS^S 1 3tLT<^ 

[0 2 1 1 ] 06 9«. ±^©»«as^i£-effifflsti 

5 Jt&^S^OE^ffi©^^ L Tz © T? 35 5 „ 
3\ ftflfffiffigjgfc 1 <D¥^fi 3 3 1 V^y* 

*iri 3 3 2 Kz&7m\mm-zmw.<D^mm. 3 1 3 

©T»W*©5*, h^-y^^lRl33 2 tKg^rsSSc 

3 2fcBtS-TS : & : fMB«3 1 3fc*fLTig&fc:7'*-t: 
[0 2 12] &*5, *^SSo^lc^^5i«SSg^ 

-m> Bigi-r5«ao^F^»g?3 1 3 

[0 2 13] CC$m 10©TiS«3 1 3£lfi& 

07O&#MLT\ •>7h^Pf7^->vy (shift 
multiplexing) £^33$£*Bl->"ngJSW> ; r— 

~>yh-*Jl>*yi/*i/>"7tte. 07 Olc^Lfcfcd 
fc* )HIHIEWi*i fc»bT, ^SOT#SS«3 1 3 

<0^^mm3 1 3d'2^7cWlJ:EMiSnT^5M^L 

Mffimjjmx'mmztizmsivTmi^ 1 3 

£fc> 07 0 fc^T. ^3 3 4X'7ikl,r&Wl±. IB 

scaBS^Tti, m&<D=F&mm3 1 3ic, -iof- 
[0214] wsn^{£&m£i'7 bTjwrxs 



(30) 11-311937 
7 1«, flWHBW«t»10h9y^3?ft3 3 2fc-3V">T 

«3i3^ svtefiaacfcfc<}gfsu ffi«ia®ii 

* 1 ©¥&73l*a 3 3 1 »C-3fT»±, ->7 hTA^-rw* 

*SLT^S. C4>Mk:«tt-S4H : 9WK3 1 3 a, * 
70 4Vf*U 06 5ft^LB6 7lc43tj-S?iMMl3 1 3 a 
~3 1 3 e fclBWcftfetlS. 
[0 2 15] <fcfc. 07 2feitf07 3*#JSLT, * 

sum© jg«Hc& s mmRam&mwsmm t lt. 

[0 2 1 6] 07 2 l±, ^MBoM4H^TfHI 

0, 07 3i±, s^a-^aioHiMijafc^-rrDy* 

fcfStt&ttfc:7a:ywiiM/:7ci-y?4 o l fa- 

«flWBB»s*»ii3W«ianT**«i 1 of^^^7 

U-f4 0 4i, HO U < tRft03HIHBEBIf£ttira SB 

6 itiiwa. 

30 [0 2 17] 7nyM*;V7D'?^4 0 1li, 

X*TW4 0 4. 4 0 5*5&lir%mmteffiffl-ZtlZ 
7OVhK74 0 7i:, 7D>W^V4 0 8i:«ix 

[0 2 18] 7oyM*A4 0 8IC«\ #OHkf>^— 

«*rr P4 o 9&, «*a»flst- h**« 

^-rSfc^Of^W X^ W 410t, 7QV h H7" 4 0 

7 oga^^^-r tttbo? rz/tisn MM y*4 
1 1 «fWBEflM«*lo»X*J:r«IWJP'P**^ 
•Y;l/XPy h 4 1 2 fc, ?t^n? h4 1 2«fl-LT 

40 if ASnfc)t«ii£SMEfr l *0^Lav^^;l/5}5>y * 

xidBrrsfc^te. sfffl-r«3tflR8ies«*i*^>r 
M^f^frs^^wn? h4 i 2 tcieasrsiEasA 
4 1 3 VaL-irmmwzn *.zwtytttm& 
mm* i tm&macm\.itc tz&m-r &7>\<*:w 

4 1 4t#B»6hTM. 

[0 2 19] 7B» F74 0 7fcii. 7DVHK74 
0 7OraK«U6*«a-r«K7-fey9-4 l 7nv 
h F7 4 0 7 fclBBIMW-f 3fc«>© F7d» 
K4i6i, 7r^->3t;vx-f7f4i l ©gf^tc 
JO folZZyuish Y74 0 7«:g8lg®iS3I-rs-l'>'^D-y^ 
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1 7 ZHmfbtVC^Zo 
[0 2 2 0] D^*X7Dy^4 0 2li *4>rt« 
fcW*tf 1 0ftO«tf^lH®«^ 1 fclKfflPlfigfcfcoT 
l/>STSi5V^7i/>4 2 1 C<0T^#zs>4 2 1 © 

V*^V4 2 2 ^A-^ttH^»om»»fT 
hn-7^P*^4 2 3 t&^LT^Zo 
[0 2 2 1] S^c, P^JX7D7^402^ V 

zL-*mwmcm xztiityemmsmmi %m»om 

ff*»JIPtSft*oyy y ^Wfflt- jr 4 2 4 3 

>hD-77nyir4 2 3 0WfflcjSi;T^U y:flKfE 

ffl^e-* 4 2 4 JcCfBllE^A^ffiff-rS^U 

y^Bffit- >3VhD-' 74 2 5t, yyy^iff 
ttffix— **a:/M3— ^:7n y*2 3tcfitt&'TSyy 

SfcftOEflEIfifEffi*-- *4 2 7 t, 3VbD-77D 
*^42 3^J®I^|SUTI5BEl&f^m j e-^4 2 7©0 

D-^4 2 8fc. IUSl&f^ffl^-^4 2 7<^lHl«ifK^cfc 

P'^4 2 3Jc«*&f SHIBftflUSaiva— $T4 2 9 i 
*<rLTl^3. D^f-f^^Py^402li, 

fffll*— £4 3 0£, nvhn— ^^D»y^4 2 3<3D*J 
WfcJECTiTftfft&t— * 4 3 Q(DWti£8Li3&Zfm& 
^TfRl^Jffil^-SiTKff^S^e— ^3>bP- ^4 3 1 

±T»fftB*— * 4 3 OVmakftZZfEOSftfa*: 
g«BU C^fflf^?:3yhP-7yDy^4 2 3 
te«IW«±T«fffflxv3-ir4 3 2 £3?:^! LTV 

8c 

[0 2 2 2] P#ir>r^X^n^^4 0 2te. 

^;l/Xa y h 4 1 2 «r^bfc3tfflf«iaSjKf* 1 OJSASf 
ffl«ffl*fr3fc»©lE^^#4 1 3 4) SHEWS* IF 
m&ftfil%:fflW-?2>f££f8 ; E— ?3VfP- ^4 3 3 

*y7V*X-fe>^4 3 4fc<fctf^y:7V^X:n^y* 
4 2 0t%WLT^5c 

[0 2 2 3] 'J7/U;!/?Py*4 0 3ti, ^VTlVte 
mm<DXmtlt$H L T+$>Z>R S 2 3 2 CEri*?**^ 
3 5£> UPS (Uninterruptible Power System) S3 

4 3 6 '^uj\,&mm<oA&t}tSi&'c& 

l^SCS I (Smal I Computer System Interface 

) m^*5?$%&4 3 7 nco^wueawa© 

AW*ffiFT*feS^2^S C S I 4 3 8 

^4 3 9^^UW 0 



(31) WHPp 11-311937 

[02 2 4] RS 2 3 2 Cffl3^^«?4 3 5*5£tf 
UPSffln*^?fflf4 3 6a, ^n^nnvhn-^ 
7P7^4 2 3tcgSK^tlTl>So 3>hP-77P'y 
^4 2 3tt> RS 2 3 2 Cffl3*^^ffif4 3 5*M 
T«f&2ti5 1/ y 3T Jkr— *r Wr—Z L 
t*f^X*7W4 0 4, 4 0 5JC«j{&TS^«^ 
Sf^W7W4 0 4, 4 0 5*5O^7U;W f -> 
!F;l>7 f -*li:fflftLTR S 2 3 2 CE3***3g 
?4 3 5lC«t&'T£<fc5fc&oT^3o 
JO [0 2 2 5] £fc, #SCS I«3*^^ISf4 3 7 l 
4 3 8«, 3>hP-77P^4 2 3*3£tf&7^X 
J7W4 0 4, 4 0 5lCg^;*nT^£o 
7W40 4, 4 0 513\ #S C S I fflP^^?®?4 

3 7, 4 3 8*^LT*&7*-*^§iSL£fiV. 3> 
hn-77P«y^4 2 3(i> ^^^71/^404, 

4 0 5fr£> <D/^ l/;l/f-^^^> y 7)\st— Z fclggl L 
TR S 2 3 2 Cffl3^^1fi?4 3 5 lC«*&*T3ci; 5 lc 

[0 2 2 6] £fc, ACmag3*^^lSH :1 4 3 912\ S 

20 ^««&ya ^406 icimznT^Zo mtimmym 

'^4 06«, C^A 0^3***^4 3 9*/!^ 
TB(D5iStlfciaffl«ate»tJV^T+ 5 V, + 1 2 V, 
+ 2 4V, -2 4V^1*%MU »*7P^ 

[O2 2 7]0^U^-t!aW-?li > ^>f;VXP 

tsmm i * i ft-foo^iztf s«o»fiF«ff 9 ^y 

T. JK^k:»LTa!ttfta*5k:Sc«Stift4aM) 

44^*ttfc»^T*1rUy^«J»»««±-p»» 
[0 2 2 8]4rty^nWtt, £©£5*^-1^ 

[0 2 2 9] 07 2^bfCct-5^ 7P>hbT4 0 

7 4 50^5 ummtBcrmtia** 

tlT*5tU C©7PVh H74 0 7*fflm'tZ£tVT 
gpv#i/>4 2 K ±gPV^fy>4 2 2. mi. mZ<D 
f^7W4 0 4, 4 0 S^tl^nSl^ffibfeS 
l^iS^T^Scfc^tC^oTt^o §V^V4 2 1, 

so 422 «\ ^n^n*- h y ^ s;knRifisnfc 1 o tsw 
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t)> xnmesMiMci a« ^**^4 21. 422© 

ITffiW (&^#i»4 2 1,4 2 2*2>aL-*igBlCg 

c v>mmmMM# 1 <oimmi±, a— *r##v# 4 

2 1.4 2 2£IR9{HLT?SrClR*aU ttfif?8iafi*& 
1 %lR»5Lfc#V^>'4 2 1,4 22 £>*jL-*g 

ft, ^I'/v^n-y h 4 1 2*ftLTytmmdmm#i * 
SA-rs ctic<fco, jf xztitcmmmmmw 1 *m 

tircmmMBmm#i*. v - 1: ^ u- * ^ & v # ~>- > 

4 2 1. 4 2 2tcSa^-Si-5»C*oTV>S. Cttfc«fc 

»3> s?f^4 21. 422 icsmtfncffitmBmrn 
^l^a^-rscfc^^s. 

[0 2 3 0] IlfeJ;tfl20T^Xi'TW4 0 4. 
4 0 5l±, ^-ft^ftRA I D3VhD-7t, mi~l^ 

stDjtitsi^fi^fi^a^snTfiifig^nfe f^w 
co23i] &ftit?8fE§sif£gw±, ^-n^n-TV* 

& 5 ^«&7fcfl!f81B0S|f £«B iU^ttJ^nSidk:* 
■aTM. £fc x R A I D3VhD-7a v 3Vhn- 

>y^4 2 3©^JWCJ:»3, RAIDK RAID3&S 
<,H±R A I D 5<DsZmtt\Cft-?T. &ftfi«BiB8S3l 
gBfcS'JSJ'f SidlCfcoTVS,, RAIDK 
RAID 3tS&XfR A I D 5 <9=&fES7j5K«. 7DV h 
/^;V4 0 8fC^t&nTV>«^— F 4 0 9«D3=— 

[0 2 3 2] CCv'a.-^gB^ti:. f^W7W 4 
0 4. 4 0 5*ffl^T> RAID1. RAID3£3l> 
«RA I D5<Di5S735£»c:«fctK x-^df2S*fr5 J: 
Slcfc-sTI^S. CO^-SICt 1 — *©e@S£fT-5 TfcJ&lc 
a, ^i-^S«t;:^i&7feffi«fe®«8f*:l5&S»LTfe 

< ^s^ss, v*-?mw\ctt?zmimmmm* 1 

<Dg«7ji£k:«. ^T«0 2ii»3^S&5 o 

[0233] m i (omrnxmit, 072^1^7 

»C> 7DVh FT" 4 0 7*ffl%. T^^S^>4 2 1 *5 

<ttf±a5v^fi;>4 2 2«rittimu cft^ov^v 

4 2 1. 4 2 2 fc#LT, #f^||T'7t1f«faSjS» 1 * 

[0234] mzvmi-tmte, 07 3fc^bfc^^;v 
xo-^4 12 *t>lt, 1 m^mmmm* 1 * 

girfSTJ&T'iSS. ^^;WD-yh4 1 2t7ttii}fe 



(32) ^gST 1 1-31 1937 

D-770»^4 2 3«, )fctif$Ji2fi$S5#l 
V*XMSIt*ftSi, ±T«flF«*-* 4 3 0%ffi» 

-*4 2 4*S»|JSItT, Taliab-^fcSf^n 
1 VA*i?V4 2 1,4 2 2<E>£vvCVS-r-i';^JK 

^ajfc^Bf&M-rso f Ltv yy-y^si^*-?4 

V^S7tfff^lBSi«»l^ -r^X^iR^SBrtT-UU-^ 
■TSo 3yha-77n'^4 2 3B, ^-f;l/Xa«yh 

4 1 2*ft\sTfflmEsm#\ ^jfA^nssic c 

[0 2 3 5] COj;-5»C^10^^ffi$rc»±M2<DS 
»7JS;fc«fc!K =&V3!f^>4 2 1,4 2 2»Ot««ffig 

!g#i tmmztizt. ai/vu-^zruyi/ a 2 3 

V^kTaU-^^J®UT, "RSvjffSJSM 2 IS 
20 5 ^tt±8P^^f^> 4 2 2 tc«R«fi«nfc7\£1fS!fB®«^ 
1 %Sl<0f^X^7W4 0 4a55VH±^2<0-r^X 
^7"W4 0 5lClB3frSo #f-f^7U-f4 0 4, 

4 0 5(±, ^n^en 5 &<a7Ht«£&i»tt 1 *^#rt&6 

1.4 2 2 iClBWfiSftfcti- 2 0 feflD)t««E^{* 1 <D 
•5-5<0 5tSttfSl©7VX*7'W4 0 4»c, flfiOStSf 
!b^2Or-<W7W4 0 SJcgiBStiSdifcfc 

[0 2 3 6] a-iftt, x-^OSS^ff -P^a-tctt. 
30 +-/^«J'F4 09^S^-rsCilk:J:»3. RAID1. 
R A I D 3£5V>»±R A I D 5 ©fEfii73i£<E>4 , fr£>f?TS 
CDfBg73^«rS^b, *-^-;> F4 0 95IffLTr- 
^^SBate^mS-TSo 7 f ^X^7'H'4 0 4. 4 0 
5lc«, R S 2 3 2 Cla^^SSf 4 3 5$5^tiS 

U fB2(DS C S I m^^tZVgfrA 3 7. 4 3 84/1" 

•7:7*0 «y ^7 4 2 3 ^-^©IBSF^^JgS^nS 
fc. ^^tifcfS@7J=Sfc^i;T> -r-*©fe^tffrfr 
&f^^?7U-l'4 0 4, 40 5»C^tt5, 
40 tiT^SRA I D3yhn-7%^LT, #r-f7x77 
W4 0 4, 4 0 5«a»tS. 
[0 2 3 7] CiD^a.— ^^ST?«> ei^^/N— Ff-f 
^7«I*l^fcRA I BlC&lfZ^— Y"r><tt&m 
^^77^4 0 4, 4 0 5te5#-fogW-£> 
tlTI,^7tftSSg||^gBtMf?gi^T, RAID 
1. R A I D3fe5V>«R A I D SV)iZm?n£.<0$'frZ> 

jo [023 8] fcc5T% *gm<oBmic&zytffimmm 
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a-lflcg«U a— >f<0*J6k:iSUT, &«S©W?fi 

co 2 3 9] »m«BeaMw:i z*)m&<omm* 

->l±, a.— *ffcfc3<BA^@*©ftf8fc:ScJ^Tffr£ 
-rSi^tLTfeJ:^. <HA©@lr<Dlt?8£LTfci:, Bf 

[0 2 4 0] 07 4^ *sisa©jgsifc«sjt^E^ 

^^r#M*©ffiffl©sa/^->^^t-s «fc ^ tc l 

fciu Jtett^l5^S^Bl±. J§&3F<D<gAO@W©1f?g 
*A*-rS<BAffffiA*gP5 0 l c<D{HA1tf8A*/ 

SP5 o i **)xti-£tircim\cm~3^T. mm^&m 

1 7 §I»t5ffi«»^-yxya-^5 0 2t, 

nfc^p/^->©fS^^fe^LfcA- K50 4 «r^fr 
TZtmz, CO*-K5 0 47b^»^tifci:^t. ^ 
<D A- F5 0 4 ICfBSSttT^Sgia/S*— ls<DW&1t 
ffifi^^-yx>3-^5 0 2fcSt5;*7— Kfgff • 
A*3J5 0 3t%i^.Tlr'«5. 
[0 2 4 1 ] 07 4»C^LfcMl?a, a— 

^^-VlV3-^5 0 2 14, l@Af»*8A*SC5 0 

i «tt)A7j?nfc:^ca^t,>T, mm<r>Gmv>igM 
'*?->*fti&L, imvmmm\c, 

ffiffl^SSiSSi l 7*ffiiS-rs. ctuc<j:»j> a— »f 
t?* 3ffiA<D@*<Dlf?8»c»-3^Tffr£;* n^#MJt<0 

-2*50 2«, mKLfc^f^*-:ycDffif8*#-F?g 
fr- A&SP5 0 3fc3St), *- K^ff • A^gC 5 0 3 

5 0 4%3gfT-T5, 

CO 2 4 2] a-tfff, ±2©.k 3 fc t TfES$ nfctt 

<@A1f SIA^JSP 5 0 1 fc*fLT<HAO@*iCDlg?8£: 
A^J-TS A\ *-K504 Ffgff • A*SI5 5 0 3 



(33) ftffiW- 1 1-31 1937 

CO 2 4 3 ] <iA1f«A*Si5 5 0 1 lefcf LTfflAOBW 

^5 0 2i±> mximKti&5o i *tJA*snfcita 
aos^ic, tiffisraapsii 1 7»<:^bT, m«L 

io a<-acTttfcf, ms<ofit?8tf nitons, mm* 

fflA*35 5 0 1 tc#LTHi;{@A<0@*©1t*g£A73L 
Tfc. (ftfflgfH*— >x>3— ^5 0 2t^T, IB 

■KitTSfcik <IAfif*8A*g|5 5 0 1 .fcUAftSftfctt 

5 0 2»cfeVTI^U^/^-^3b^fig$n5J;^JcL 

CO 2 4 4 3 — *-F5 0 4 Ffgfr • A*S? 
5 0 3fcg5gL;fci§-&k:«\ *-K5lff • A*gP5 0 3 

20 t±, f 5 b 4 icm&ztiT^zmm'W— ^<omm 

*ffi*§aSK*-:/X>3-$f5 0 2»Cig»J* tt*^ 

/^-yiya-?5 0 2«, St 6ftT 

ffifg^gPSi l l 7 ficta^M 

^msi i uzmmtz. cnfctt), mM^ifi^^s 
co 2 4 5] ^M<ommKmf^=t<r>^<omm. 
co 2 4 6] fc*,. *mut±m&$m<DBmicm&t< 

30 1 57K UX • ^-3px u 7" 6 H:, 7F UXffiS 

#xy 7 6 tefcirvc, 3Ma-y-7i ; ,Ji3©^SJl4U:jgi,'' 
OJB9f*«SRnicS<t:S««C &lcJ:r3T7 PUX1I 

CO 2 4 73 *ny7il3£ES5nft«ffi4 
»m-r«^?i: LTt±, CCD7Wf(ift<, MOS 

nfc:xv-h^-b>^ ro P 1 u s 

E, 1 996^9^, No. 20 2, ^93~99^- 

Sfeb' rTH t * 5 , W*. , G t* y h ^CDlEKf 
CO 2 4 83 #fc, *ny9i 1 Ji3tee»*nfc 

50 -g-fctJ, 3^flHBCfBM^ 1 te*JW-*7 K UX • V- #x 
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[0 2 4 93 Sfc, «SHB»0»»te*V»T, 

[0 2 5 0] 20 

[fgw©*sjfi3 &Ltmn,tc£ 5 icm&m 1 4^1 5 <£> 
t>-rn*^fB«<07feifffif2S«Hs retires 6 fE^© 

\ctii,Tm--ffiM&K>mM?z£ ; ?>\cisrc<oT\ wan 

[0 2 5 13 »*«2feSg^WSIB^*BJcJ; 

[0 2 5 23 STc, H*«3fBS8«Jt1tSfESS«fc«fc 

[0 2 5 33 tft, B^4S«©3teflH8i2SSfifcJ: 

[0 2 5 43 $fc> IB*S5|B«©)fe««SSSBl«:«fc 
flHI*BB-r*WW*fi*«*.fc<D"C, Wc» fl*f&* jo 



»HPF 1 1-311937 
[0 2 5 53 Sfex »*B7&^L1 0Ot-»t*n*»K:ffi 

eso)tiffflif^6BSft«B*si i«mnmmn9o. 

[o 2 5 63 src, ff*S8lS«<03ttffl«S^tBk:<J: 

Srfli^T. 3fe«SiBS«»fc*fr5S^ffl#^7fe©fiiB 

Bfcft*»£&<fT5Cfcff^*S£V»5a&*&fl'r 
5. 

[0 2 5 73 Sfc. B*S9lS«©3t««SSfeSEBk:«J: 
tiff. ff£3te¥3&*>\ S*ffl«B}t<0«itti:il43ttO3tt 
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